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NOW S68 


It's been killing us. We bought these KLH stereos in April, 
but we agreed not to sell them till June. You see, the local 
KLH dealers still had lots of them in stock. Most were selling 
the Solo for $169 (the very cheapest discount ad we've seen 
was $129). And, the dealers had to have time to sell out their 
stock before our ads hit. So, we've been raring to go since 
April, while we've sat on DAK’s best buy ever. 

The KLH Solo was built to sell for $169 to $199 and to 
wholesale for $106. It represents the very top end, state of 
the artin electronics. It's the audiophile’s choice in personal 
stereos. But, unfortunately because of our last recession 
there just haven't been as many rich audiophiles around. So 
KLH ended up with 14,000 of these remarkable stereos. 

DAK bought them all for cold hard cash. So if you're into 
absolutely the best sound in cassettes, complete with auto- 
reverse, dual flywheel anti-rolling design, and if you'd like 
incomparable FM reception from the included FM stereo | 


tuner pack, the KLH Solo is for you. 


And don’t worry. All of our KLH Solos are brand new fac- 
tory sealed direct from the manufacturer. 


The KLH Solo will make the sound of your cassette 
you auto-reverse. The sound is simply breathtaking, and so Is 


It's vibrant. And, the sound seems to 
be alive. The KLH Solo brings thun- 
deringly powerful realism to personal 
stereo. And frankly for its $169 price 
tag, it had better sound great. 

In a market flooded with cheap Hong 
Kong imports, the KLH stands out as the 
Audiophile’s choice. And even though 
DAK is able to offer the KLH Solo to you 
for just $68 (a $101 saving), let’s look at 
what has made it worth $169. 

ave oe 
YT | 
DEALER PRICE SCHEDULE 
Se EFFECTIVE: JANUARY 1, i hak =o 


$-200 The Solo Auto Reverse - Includes $199.95 $169.95 $106.00 


Case, Accessory Case, Shoulder 


AUTO REVERSE 

The anti-rolling transport of this deck 
is incredibly stable. It uses twin match- 
ed stabilization flywheels in conjunction 
with a specially designed motor to give 
you rock stable bi-directional play. 

With auto reverse, your cassette need 
never stop. It just plays back and forth 
over and over again. It makes listening 
while you're on the run a real pleasure. 

And, at home or in the office, with our 
optional home stereo cable you can plug 
this auto-reversing deck into any ‘aux’ 
jacks on your stereo system for an eve- 
ning or a day of uninterrupted music. 

Wait till you hear the quality of the 
sound from this audiophile cassette deck. 
And, while this deck is plugged into your 
stereo system, you can copy cassettes 
by playing them on the Solo and copying 
them on your home cassette deck. 

FABULOUS FM STEREO TOO 

Here’s where you can really hear the 
difference. The Solo provides FM recep- 
tion that is incredible. We think you'll 
get more and cleaner FM stations than 
with any other personal stereo. 

But don’t take our word for it. Test it 
yourself. Start at the bottom of the dial 
and compare station to station with any 


The KLH Solo 


Price Slashed 


List Price $199-Suggested Retail S169 
January 1983 Dealer Cost $106 





PERSENAL STERES 


other high end personal stereo. 

Then, when you've left them in the 
dust, do the same test against the tuner 
in your own stereo system. You might 
just be in for a very big surprise. 

The FM tuner pack simply fits into the 
Solo like a cassette. And retracting pins 
direct-connect it with the Solo. 

The FM signal goes directly into the 
amplifier, not through the head and it 
works off the deck’s power. It uses the 
headphone cable as a super antenna. 

There’s no tape/tuner switch because 
the KLH Solo is intelligent enough to 
know when its tuner pack is inserted. 

But, all of the above wouldn't mean 
anything if it weren't for the incredibly 
sensitive FM tuner circuit. It utilizes a 
sophisticated 20 pin integrated circuit 
to produce dramatically alive FM sound. 

ALL THE BELLS AND WHISTLES 

The Solo comes with a heavy duty pro- 
tective leatherette case, a matching case 
that holds 3 cassettes, a shoulder strap 
and a removable wrist strap. 

You can attach the case to your belt or 
look at this, there’s a ‘screw-on’ living 
hinge belt or waist band clip too. 

So many features. There’s a metal/ 
normal equalization switch. The Solo 
reverses automatically plus even its re- 
verse button is power assisted. 

There are 2 LED arrows to show tape 
direction. And while we're on the sub- 
ject of 2s, there are 2 headphone jacks 
and 2 volume controls. 

Along with the 2 stability flywheels, 
there are 2 capstans. There’s only one 
mute button. But, it cuts off the sound on 
2 channels to hear the outside world. 

The stereophones are the latest Sam- 
arium Cobalt mylar® diaphragm type that 
deliver earth shaking thunderous sound 
with such precise definition and detail, 
that music is almost three dimentional. 

BUT IT’S THE SOUND 

Take the KLH Solo to your local HiFi 

store. Compare its dramatic sound and 
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s and FM stereo explode with life. It gives 





the incredible S68 price. 

super stability with other top of the line 
stereos, then you'll really appreciate the 
achievement that the Solo represents. 

The Solo is only 1/4’ wider than a 
cassette box (4% X 3%" X1%’). It oper- 
ates on only two AA batteries (not in- 
cluded). And,it's backed by a limited 90 
day warranty by KLH. 

TRY THE KLH SOLO 
RISK FREE 

Take the Solo on walks, as you com- 
mute to work, while you work or relax. 

Don’t put it away when you get home 
or to the office. With our optional cable, 
you can plug into your home or office 
stereo system for continuous nonstop 
play of your favorite cassettes. Here's a 
stereo you can use all the time. 

If you aren't 100% satisfied, simply 
return it to DAK in its original box within 
30 days for a courteous refund. 

To order your KLH Solo with FM Tuner 
Pack risk free with your credit card, call 
toll free or send your check not for the 
the $169 suggested retail price or even 
the $103 Jan 1983 dealer cost. Send just 
$68 plus $3 for postage and handling. 
Order No. 9683. CA res add 6% tax. 

And there’s more. We have a bonus 
cable that you plug into an earphone 
jack on the Solo and into any stereo ‘aux’ 
inputs on your home stereo. Just add $4 
($1 P&H) Order No. 9200. 

Never buy batteries bonus. We'll in- 
clude a charger and 4 nicad batteries 
(that’s two in and two charging) so you'll 
always have music. It's a $24.65 retail 
value, but it’s yours for just$12.99 ($1.50 
P&H) Order Number 9206. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 


CALL TOLL-FREE... . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 
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IF PERSONAL CO 


PUTERS 


ARE FOR EVERY ObY, 


pposed t 
computer for persons. 
Not just wealthy 


persons 


those you could 
ever play on 3 


persons. Or whiz-kid 7% ares cone machine alone. 
persons. Or privileged And as great as all 


this sounds, whats 


But person persons. APPLE” lle 64K TRS-80° lil 16K IBM® PC 64K even greater-sounding 


In other words, allthe persons whom other home computers can't. Including 
Apple, IBM, and Radio Shack seem to some of those that cost a lot more. 
have forgotten about (including, most (Take another look at the three comput- 
likely, you). ers above.) 

But that's okay. Because now you can By itself, the Commodore 64 is all 
get a high-powered home computer the computer you'll ever need. Yet, If 
without taking outa second mortgage you do want to expand Its capabilities 
on your home. some day, you can do so by adding a 

It's the Commodore 64. We're not full complement of Commodore pe- 
talking about a low-priced computer that _ripherals. Such as disk drives. Modems. 
can barely retain a phone number. And printers. 

We're talking about a memory of 64K. You can also play terrific games on 
Which means it can perform tasks most the Commodore 64. Many of which 


Apple is a registered trademark of Apple Computer, Inc. 
TRS-80 is a registered trademark of Tandy Corp. IBM is a registered trademark of international Business Machines Corp. 


is the price. It's hundreds of dollars less 
than that of our nearest competitor. 

So while other companies are trying 
to take advantage of the computer 
revolution, it seems to us they're really 
taking advantage of something else: 

Their customers. 


*Manufacturers suggested list prices as of March 20, 1983. 
Monitor included with TRS-80 III only. Commodore Business 
Machines, PO. Box 500R, Conshohocken, PA 19428; 
Canada—3370 Pharmacy Avenue, Agincourt, Ont., Can. M1W 2K4. 


“COMPUTER 


"THE COMMODORE 64, UNDER $600. 


buy a better computer at twice the price. 
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Friendly Computers 


ARE computers “friendly”? I suppose if 
I asked that question of 100 people, 99 
would probably respond with a re- 
sounding “No!” But what is a friendly 
computer anyway? Let’s dodge the 
question for a bit, and examine some 
other supposedly friendly machines. 
The first one to come to mind is the 
television receiver. Is it truly friendly? 
Consider TV’s purpose: to bring enter- 
tainment and information into the 
home. Now how much effort does it 
take to accomplish this purpose? Just 
turn on a switch—very friendly. How- 
ever, think back to the time when you 
first bought the TV. If it had a mechani- 
cal tuner, you just plugged it in, turned 
it on, and selected a channel. But if it 
had pushbutton electronic tuning, you 
had to set (or fine tune) the desired sta- 
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tions before the TV progressed into its 
friendly mode. 

How about an electronic typewriter? 
Usually it’s a cinch to slide paper into 
the machine, turn it on, and produce 
hard copy. Truly a friendly machine 
you might say. But how about when you 
try to take advantage of some of its spe- 
cial features, such as automatic tabs and 
error correcting—or what about the ba- 
sics such as setting margins and center- 
ing copy? Does a typewriter seem a little 
less friendly now? Let’s also mention 
that both the TV and the typewriter are 
““dedicated”’ machines, meant to do one 
specific job. 

Before we return to our original ques- 
tion, let’s look at the computer in con- 
trast to the other machines. Firstly, the 
computer is not a dedicated machine. It 
can handle a wide variety of tasks as we 
all know. Secondly, when a computer is 
used to accomplish a task, the user usu- 
ally wants it to perform many sophisti- 
cated functions. Take word processing 
as an example. We are not satisfied to 
place a sheet of paper in a printer and 
use the computer’s keyboard to produce 
hard copy. We want the computer to do 
all the normal tasks like setting mar- 
gins, centering, etc. We also want it to 
check spelling, move paragraphs 
around, add footnotes, and maybe even 
suggest (thesaurus-like) possible alter- 
nate words to use. No wonder it seems 
unfriendly at times! 

But hardware manufacturers and 
software authors are really striving to 
make the computer more friendly. In 
the hardware area, we are seeing prod- 
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ucts like the mouse, touch pad, light 
pen, and touch-sensitive video screen. 
In the software area, authors are using 
metaphors and icons, and, in general, a 
more graphic approach to the interface 
between man and machine. 

Machines such as Apple’s Lisa have 
taken a giant step in the direction of the 
friendly computer. Of the less-expensive 
machines, Epson’s QX-10 and Radio 
Shack’s Model 100 appear to be moving 
in the right direction with important ap- 
plications packages built in. Current 
machines such as the IBM Personal 
Computer and the Commodore 64 will 
become more friendly with the addition 
of software such as VisiCorp’s VisiOn, 
which is an easy-to-use window-orient- 
ed software system, and Commodore’s 
Magic Desk, which uses pictorial im- 
ages to convey information to the user. 

Are computers friendly? The answer 
right now is no. Will they be more 
friendly in the future? Yes, definitely. 
Will they ever be friendly in the same 
sense as a TV or typewriter? Probably 
not. But then again, you can never hope 
to accomplish with a TV, typewriter, or 
any other dedicated and ‘dumb’ ma- 
chine the same things you can accom- 
plish with a computer. 
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wabash 
diskettes : 
$1.29 each! 


Now get Wabash Quality at a CE Price 

For over 17 years, Wabash has been making high quality 
and dependable computer products. Wabash diskettes 
are made to provide error-free performance on your com- 
puter system because every diskette has been totally and 
hypercritically tested. Since you can now buy Wabash 
computer products directly from CE, the world’s largest 
distributor of magnetic media, you can now get maximum 
savings on every order. You can even order toll-free. 


New Wabash Six Year Warranty 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. Then, to keep out foreign 
particles, a unique heat seal bonds the jacket and liner 
together to help prevent contamination. After 100% hyper- 
critical testing and certification, Wabash then packages 
each diskette, (except bulk pack) in a super strong and 
tear resistant Tyvek® evelope. The final Wabash productis 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. Wabash diskettes are so 
very reliable that Wabash now offers a six year warranty in 
case of defects in materials orworkmanship on all diskettes 
purchased directly from Communications Electronics. 


New...Wabash Diskette Duplication Services 
Communications Electronics has teamed up with Wabash to 
provide a single-source solution for the diskette duplication 
requirements of software developers, OEM’s and distributors. 
All service is in-house, to give you fast, dependable service. In 
most cases, delivery can be completed in five days. Whether 
you require 100, 1,000, or 10,000 copies per week, call CE 
first for a no obligation price quote. For additional information, 
please write us on your letterhead with your requirements. 









CE quant. 

SAVE ON WABASH DISKETTES 100 price 

Product Description Part # per disk ($) 
8’ SSSD IBM Compatible (128 B/S, 26 Sectors) Fii1 1.89 
8” SSSD Shugart Compatible, 32 Hard Sector F31A 1.89 
8’ SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.39 
8’ DSDD Soft Sector (Unformatted) FI4A 2.99 
8” DSDD Soft Sector (256 B/S, 26 Sectors) F144 2.99 
8” DSDD Soft Sector (512 B/S, 15 Sectors) F145 2.99 
8” DSDD Soft Sector (1024 B/S, 8 Sectors) F147 2.99 
5%" SSSD Soft Sector w/Hub Ring M11A 1.49 
54" Same as above, but bulk pack w/o envelope M11AB 1.29 
5¥4"" SSSD 10 Hard Sector w/Hub Ring M41A 1.49 
5%" SSSD 16 Hard Sector w/Hub Ring M51A 1.49 
5%" SSDD Soft Sector w/Hub Ring M1i3A 1.79 
5V4"" Same as above, but bulk pack w/o envelope M13AB 1.59 
5V4"' SSDD 10 Hard Sector w/Hub Ring  M43A 1.79 
5Va'' SSDD 16 Hard Sector w/Hub Ring M53A 1.79 
5¥%4"" DSDD Soft Sector w/Hub Ring Mi4A 2.69 
5¥4'' Same as above, but bulk pack w/o envelope M14AB 2.49 
5V4'' DSDD 10 Hard Sector w/Hub Ring M44A 2.69 
5¥%'' DSDD 16 Hard Sector w/Hub Ring M54A 2.69 
5%'' SSQD Soft Sector w/Hub Ring (96 TP) M15A 2.59 
5%" DSQD Soft Sector w/Hub Ring (96 TPI) Mi6A 3.69 
5%’ Tyvek Diskette Envelopes - Price per 100 Pack TE5 12.00 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD= Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 


Quantity Discounts Available 
Wabash diskettes are packed 10 
disks to a carton and 10 cartons 
to a case. The economy bulk 
pack is packaged 100 disks toa 
case without envelopes or labels. 
Please order only in increments 
of 100 units for quantity 100 Ba 
pricing. With the exception of gam 
bulk pack, we are also willing to 
accommodate your smaller or- 
ders. Quantities less than 100 
units are available in increments 
of 10 units at a 20% surcharge 
above our 100 unit price. Quan- § 
tity discounts are also available. 
Order 500 or more disks at the same time and deduct 1%; 1,000 or 
more saves you 2%; 2,000 or more saves 3%; 5,000 or more saves 
4%: 10,000 or more saves 5%; 25,000 or more saves 6%; 50,000 
or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
saves 9% and 1,000,000 or more disks earns you a 10% discount 
off our super low quantity 100 price. Almost all Wabash diskettes 
are immediately available from CE. Our efficient warehouse 
facilities are equipped to help us get you the quality product you 
need, when you need it. If you need further assistance to find the © 
flexible disk that’s right for you, call the Wabash compatibility 
hotline. Dial toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the U.S. dial 312-593-6363 
between 9 AM to 4 PM Central time. 


Buy Wabash Diskettes with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, we recommend you phone your order directly to our 
Computer Products Division and charge it to your credit card. Be 
sure to calculate your price using the CE prices in this ad. Written 
purchase orders are accepted from approved government agen- 
cies and most well rated firms at a 30% surcharge for net 30 
billing. For maximum savings, your order should be prepaid. All 
sales are subject to availability, acceptance and verification. All 
sales are final. All prices are in U.S. dollars. Prices, terms and 
specifications are subject to change without notice. Out of stock 
items will be be placed on backorder automatically unless CE is 
instructed differently. Minimum prepaid order is $50.00. Mini- 
mum purchase order $200.00. Allshipments are F.O.B. Ann Arbor, 
Michigan U.S.A. No COD’s please. Non-certified and foreign 
checks require bank clearance. 


For shipping charges add $8.00 per case or partial 
case of 100 8-inch flexible disks or $6.00 per case or 
partial case of 100 5%-inch mini-diskettes for U.P.S. 
ground shipping and handling in the continental U.S.A. 


Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa 
or Master Card, you may call and place a credit card order. 
Order toll-free in the U.S. Dial 800-521-4414. In Canada, 
order toll-free by calling 800-265-4828. If you are outside 
the U.S. or in Michigan dial 313-994-4444. Telex anytime 
810-223-2422. Order your Wabash diskettes today. 
Copyright ©1983 Communications Electronics” Ad #U12483 


Order Toll-Free! wabash 
800-521-4414 error-free 


In Michigan 313-994-4444 diskettes 


™ 


4 COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


818 Phoenix 0 Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Order TOLL-FREE 800-521-4414 or outside U.S.A. 313-994-4444 
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NEW PRODUCTS 








RCA’s line of all-purpose terminals (APT) for multi-database timesharing a : . — I 


and dedicated, direct computer-connected applications have either full- , Cr. 


stroke or membrane keys and come with or without a 12” terminal. Features 
include menu-controlled operation; programmable “‘personality” to match 
communication requirements for each database; built-in, direct-connect 










300-baud modem; tone or pulse auto-dialing of up to 26 stored phone num- P i141. 


bers; and automatic log-on. Standard 60-key alphanumeric keyboard in- 
cludes two user selectable keys and there is also a 16-key calculator pad. 


Full-keystroke with terminal (shown): $598. 
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The Pied Piper has a full ASCII keyboard, is built around the 
Z80A. CPU, and has an integral slim-line minifloppy disk 
drive with 748K bytes (formatted) and accommodations for a 
second 748K-byte floppy drive. The STM Electronics Corp. 
computer has 64K RAM, 4K ROM, 2K video display buffer, 
and 2K ROM for character generation. A 5M- or 10M-byte 
hard-disk subsystem can be added. It can interface a standard 
CRT monitor providing a 24-line by 80-character format. An 
r-f modulator is also available. For hard-copy printout, there 
is a parallel port for Centronics/Epson-style printers. The 
Pied Piper operates on CP/M 2.2 and the Perfect Software 
package (word processing, spelling dictionary, electronic 
spreadsheet, and data filing/merging system) is included. Di- 
mensions:4” 20” < 11"; weight: 12.5 Ib. $1299. 
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The YCR-900 cassette receiver from Yamaha features 18 
W/channel output into 4 ohms, both channels driven. It also has 
electronic synthesizer tuning, automatic reversing, and a bot- 
tom-loading tape transport with full logic control. Tuner section 
has automatic “seek” and manual tuning in both directions, 6 








AM and 6 FM illuminated station presets, Yamaha’s FM Auto- 
matic Noise Control, and adjustable muting threshold. Specs: 
sensitivity, 17.3 dBf; 50-dB quieting, 20.7 dBf; alternate channel 
selectivity, 80 dB; S/N, 65 dB; frequency response, 30-15,000 
Hz. $550. 
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TeleTote I, from TeleVideo Systems Inc, is claimed to be the 
first portable computer with the capability of being connect- 
ed to a network. An optional RS-422 port enables it to be 
linked to a TeleVideo network for access to shared files, print- 
ers, and electronic mail. Weighing 25 Ib, it has a 9” display 
screen with 640 by 240 graphics resolution. Display is 24 lines 
by 80 characters. It has a Z830A CPU, 64K RAM, expandable 
to 128K, a 368.6K (formatted) 514” floppy-disk drive, a 
SuperMouse port for cursor manipulation, and two RS232 
printer/modem ports. $1499. 
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16K TIMEX SINCLAIR 1500 


The Timex Sinclair 1500 features 16K RAM (expandable 
to 32K), extended BASIC, and 40 moveable keys. Each 
key can perform as many as six functions including key- 
word entry. The 1500 is said to be compatible with all of 
the peripherals and software available for the TS1000. 
Additionally, instant-load software cartridges can be in- 
serted into a low-cost interface that plugs into the com- 
puter. $79.95. 
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LOW-COST DOT-MATRIX “BANANA” 


| The Gorilla/““Banana” dot-matrix printer, features 50 cps print 
| speed, dot-addressable graphics, 5 < 7 dot matrix, tractor paper 

feed, self-inking ribbon cassette, parallel or serial interface, and 10” 
carriage. From Leading Edge Products, it can print either 10 or 5 
| cpi, the former providing 80 columns. Printhead pressure is adjusted 
| | with a 7-position switch. Four special character sets are included for 

US, UK, Germany, and Sweden. Has rotating thumbwheel advance 
and single-hammer construction. Weighs 10 lb. $249.95. 
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PORTABLE COMPUTER IS 
IBM-PC COMPATIBLE 


The Columbia VP is an 8088-based microcomputer said to provide 
IBM compatibility in a portable package. It features a 9” video moni- 
tor, two 544” half-high floppy-disk drives, IBM-standard keyboard, 
128K RAM (expandable to 256K), an RS232 interface, and parallel 
printer interface. Video display is 600 x 200 or 320 x 200 pixels. 
Disk drives are 320K double-sided, double-density. Dimensions: 18” 
x 14” « 8"; weight: 32 Ib. $2995. 
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TELEVISION WATCH 


Claiming it to be the first television watch, Seiko has 
introduced a digital wristwatch that also contains a 
1.2” LCD TV screen and weighs less than 2 oz. Ac- 
companying the wrist unit are a pocket-size power- 
pack/tuner and stereo headphones (which also con- 
tain the antenna). The set will receive all 82 vhf and 
uhf channels and FM stereo radio. The display has 
31,920 elements. $495. 
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ENHANCED 
DAISY-WHEEL PRINTER 


- Smith-Corona’s TP-II has a dual interface for RS232 or Centronics op- 
eration; a 10/12-pitch ASCII 93-character printwheel; panel switches 
for form fed, line feed, and self test; interior switches for baud rate, pari- 
ty, and character length, and for foreign languages; automatic under- 
score; programmable margins and tabs; and 256-character buffer. Print 
speed is 12 cps. $895. Optional tractor feed, $149. 
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“I built this 16-bit 
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Tan {ss} (anl=1 01 Me) ale @ el-lere)gn(-me) el-fe)(-1(- mre) s 

many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/8-Bit Computer Kit — money you can use 
to buy the peripherals and software of your choice. 


H-100 SERIES COMPUTER SPECIFICATIONS: 


USER MEMORY: DIAGNOSTICS: 
—128K-768K bytes * Memory self-test 


MICROPROCESSORS: © power-up 


16-bit: 8088 AVAILABLE SOFTWARE: 
8-bit: 8085 Z-DOS (MS-DOS) 
DISK STORAGE: CP/M-85 





Z-BASIC Language 


Built-in standard Microsoft BASIC 


5.25° disk drive, 













320K bytes/disk Pultipian 

15] ol =1 6 OF- 116 
d= A= 107-518) WordStar 
Typewriter-style, WEN Wi tetge [= 
95 keys, 13 Data Base 
iv ares (reds) keys, WWETar-lel=yg 
18-key numeric pad Most standard 
GRAPHICS: 8-bit CP/M 





Always in graphics mode. Software 
640h/225v resolution; 
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are available} * 


COMMUNICATIONS: 
Two RS-232C Serial 
interface Ports and 
one parallel port 
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The H-100 is easy to build — the step-by-step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge — “We won'tlet you fail.’ Help is as close 
as your phone, or the nearest Heathkit Electronic Center. 


And what better way to learn state-of-the-art computing 
techniques than to build the world’s only 16-bit/8-bit 
computer kit? To run today’s higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes a 
sie falh itera) Me lhicoic-alerom ohvme)coler=rss-)] ale manlelccmialce)gaar-ielelanclt 
faster speeds. | 
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H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 


Want room to grow? The H-100's standard 128K byte 
mtclare(elaaWaverex-x-t-m 1 (>1anlo)avaexelanl©)(=)aal-ialaer-lan elon=>.derctale sre 
Col Ack s} Gl O)YA (1-010) 00] 01-10-70 (O- ora .@ncie-lalor-lcemrolmant-lahy 
(o [331.4 (eo) omere) an] 0]0](c16c8 


And the industry-standard S-100 card slots support 
nal1anlelavar=>.4ey-lals}(elam-lare m= (eel ((elar-lm eleva] elalsie-lme (enV eXotor 
increasing future upgradability of the H-100. 


High-capacity disk storage, too. The H-100's 5.25" floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25” and 
external 8” floppy disk drives. And an optional multi- 

megabyte internal Winchester disk drive 
Wim Olsmrch\sclitclelisw lam (aismalst-lanielielcce 


The H-100 gives me the most 
for my computer dollar! 























Critical circuits are pre-assembled, making the H-100 
easier and faster to build! 


ViVeelajaeer-leleise]mal(e|anicsxcve)(Uldlelame lest e)allerswan (O10 ner-lameicctol Cc) 
extensive charts, drawings, graphs and symbols to meet 
your needs — using the H-100's bit-mapped' graphics 
and its 640 x 225 pixel video display. 


The H-100 gives you total communications flexibility. 
Three interface ports let you plug in dot-matrix and 
letter-quality printers, as well as other peripherals. 


Compare the H-100’s exceptional capabilities 
with other desktop computers: 


IBM 
Heathkit Personal Apple 
COMPUTER: H-100 Computer Hl 
MICROPROCESSORS: 

- 16-bit: 8088 8088 ~ 
8-bit: 8085 — 6502 
RANDOM ACCESS MEMORY: 

Minimum: 1V4:1,43) 16KB 1V4:1,43) 
Maximum: 768KB 576KB 256KB 
FLOPPY DISK STORAGE: 

Per Diskette: 320KB 320KB 140KB 

Maximum Internal: 640KB° 640KB 140KB - 

8° Floppy Support: — Standard se — 

EXPANSION SLOTS: Five S-100 Five (three Eight 
(four available) available) 

1/0 PORTS: 

Parallel: : 1 Optional = 

Serial: 2 Optional 1 

VIDEO DISPLAY: 

Line Columns 25 x 80 ; 25 x 80 24 x 80 

Pixels Colors 640 x 225 640 x 200 560 x 192 

(8 colors) (2 colors) — (16 colors) 
Ryall eval 
(4 colors) 
OPERATING SYSTEMS: CP M-85, CP M-86 Apple SOS 


Z-DOS (MS-DOS) PC-DOS (MS-DOS) 


UCSD P-System 


Information current as of 8/31/82. === External disk storage available soon. 


Learn by building. When you build and operate the H-100, 
you learn more about this sophisticated computer sys- 
tem and its unique 16-bit/8-bit software capabilities. 





tolgamicelanneleiccic-lalel (arene ele aarsiale-lerelamn@al-me)minomanreycy 
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tation — and Heathkit documentation is among the in- 
dustry’s best. Our instruction and operating manuals are 
fully detailed, in the world-famous Heathkit tradition. 


Learn by doing. Many of our software programs come 
with a complete set-up and operating manual. More 
complete than most other software documentation. each 
aar-taler-l mare) melalivaic)iism Zelemaar-) en dalom o)colele- (animal melo eam 
shows you the easiest way to accomplish each task. 


We back you all the way. With Heathkit computer prod- 
ucts, technical assistance and expertise Is as close as 
your telephone — or the nearest Heathkit Electronic 
Center.* Complete technical assistance and service is 
Weel fale) (sure lmenic1 am olen (eler- idle lalcmarcltle)anwileloe 


Buy from a leader. When you choose a Heathkit com- 
puter, you get the backing and reliability of the world's 
leader in quality electronic kits for over 50 years! You 
forelakovol0 la] @elanersmcelae|er-lllnmciclay(eomacciit-lelllisvacuaremiclie(s 

at kit prices that give you more computer for your dollar! 


See the H-100 in action. Visit your nearby Heathkit Elec- 
tronic Center, which 
has the world's first 
16-bit/8-bit computer 
kit, peripherals and 
software programs on 
display. See your tele- 
fo) arelalom\\anlicom erste [oxom els 
the nearest store loca- 
tion. Or mail the cou- 
pon today fora FREE, 
full-color Heathkit 
(oro) an) ele | Ccrmmerctcctieren 





Always in graphics mode, you. 
can control each of the H-100’s | 
SUV Melelemcvelc-\-Yaloleye-9ml (Ore) (e)g 
graphics optional) 
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CLIP COUPON AND MAIL TODAY TO: 
Heath Company, Dept 310-084 
Benton Harbor, Mi 49022 


Please send my FREE Computer Catalog, with details on 
the new 16-bit/8-bit H-100 Computer Kit, today! 


Name 
Address 


City 
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CP-218R1 
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Heathkit Electronic Centers are units of Veritechnology Electronics (Orel delele-1elolae 
a tcy-h dame Oxelanl ox- Tab ar: 1ale) Veritechnology =l-You dae} alfer-on Oxe) a olela- | trolame-la-m-10) os-1(olt- Lal mens 
Zenith Radio Corporation. Prices, product availability and specifications are 
subject to change without notice. 


Heathkit 
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C OM TER VIDEO GAMES 


Hands-On Reviews 
of Recently 
Released 

Game Software 


ONE of the more intriguing develop- 


ments for what are traditionally home- 
type computers is the rash of “‘serious 
software” products coming out for such 
machines as the Atari 800 and the Com- 
modore VIC-20. Foremost as members 
of this group are the several word-pro- 
cessing programs we’ve seen—some 
fairly venerable, others brand new. 

_ Atari has had its own WP for quite a 
while; and though it is more complex 
than most, it comes with a tutorial tape 
cassette that helps make life easier for 
the complete neophyte. Atari also re- 
ports a new, improved WP program. 
We haven’t seen it yet, but it’s supposed 
to be extra-easy to learn. 

- One that’s been out for a while and 
that we found especially easy and quick 
to learn is DataSoft’s “Text Wizard.” 
The various command functions are a 
breeze to assimilate, and the supplier 
has thoughtfully provided a quick-refer- 
ence crib card—something that would 
be very helpful from every software sup- 
plier. Maybe they did it this way be- 
cause they’re primarily a game vendor 
and used to putting concise instructions 
on a card in the package. 

A brand new one is the “Bank Street 
Writer,” just landed from Broderbund 
Software. It comes with a tutorial on the 
reverse side of the diskette. To retrieve 
the tutorial, play the diskette upside- 
down—a feat that’s possible with the 
Atari disk drive. Unlike most other low- 
cost WP programs, Bank Street Writer 
presents the screen display the way it 
will appear on the printed page instead 
of jumbling it all together in one mish- 
mash. This is a definite plus, and the de- 
signers are to be congratulated on their 
thoughtfulness and thoroughness in 
putting this package together. 

For the VIC-20, we have two entries 
of import: the Quick Brown Fox and 
Wordcraft 20. They’re both on plug-in 
ROM cartridges. The Q.B.F. is super- 
cheap (about $65), a price probably 
made possible by the fact that it’s been 
around for a while and just recently sur- 
faced in a VIC version. In its unexpand- 
ed version, the ROM cart provides 
about 2K of space for creating files. 
Adding memory expansion is a big help 
here. Like most such programs, it relies 
heavily on your willingness to save the 
goodies on a cassette tape at your earli- 
est convenience. All the usual features 
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are there: vasinble page parameters, 
rapid scroll, find and replace, etc. And 
it’s easy to use. 

The principal problem aut the 
Q.B.F.—as with most anything you run 
on the VIC-20—is the fact that the com- 
puter has a nonstandard printer output 
and you need a special interface con- 
verter such as the one from Cardco 
(about $79) that lets the computer run 
with any parallel printer. It is a cheap 
and quick way to get word processing 
on a low-cost computer. 

Another VIC-20 entry, Wordcraft 20 
from U.M.I. (another game house), 
costs a bit more (about $150), but has 
some additional features that make up 
for the higher price tag. For one thing, it 
doesn’t require that special interface to 
run the printer. Instead, it has specific 
programming addresses built in so it 
will drive just about any parallel printer 
right from the VIC’s user port. 

Also, the Wordcraft has a 40-column 
screen display converter built into its 
circuitry, which makes the VIC some- 
what more feasible as a word processor 
than does its normal 23-column display. 
You do need a special connecting cable 
for most typical printer hookups, but 
any good computer store will make this 
up for you. When you compare 
Wordcraft with Q.B.F., neither one 
comes off with a particular price edge, 
since the Wordcraft has features built in 
that are otherwise available only with 
additional hardware when you use the 
Q.B.F. But the latter system has a big 
attraction—the low initial cost, which 
makes it painless to buy and add to 
later. 

One thing about all these word 
processors—whether they’re for the 
Atari or the VIC—a decent-quality 
monochrome monitor is important in 
order to read print on the screen easily. 
Substituting an excellent amber-and- 
black-screen monitor for a color-TV set 
made an enormous difference! Both the 
VIC and the Atari have a composite vid- 
eo Output at a five-pin DIN connector, 
so attaching the monitor was no prob- 
lem at all. All that was needed was a $5 
DIN-to-RCA adapter. 


ARCHON 


Diskette for Atari 400/800 

Electronic Arts, 2755 Campus Drive, 
San Mateo, CA 94403, 415-571-7171. 
$40.00 

Graphics kxxx 

Gameplay xxx 

Sustained Interest xxxx 

Type: Joystick strategy/adventure 
game 

Memory Required: 32K 


Once in a while, we come across a 
new company with some really brilliant 
computer game concepts. This is one of 
those rare cases. The emergence of Elec- 
tronic Arts with its line of “thinking” 
computer games may show the way for 
a lot of successful entries in the future. 
We've had a peek at some of the other 
games to come from this company, and 
we think they’ll be real winners. 

Archon is a combination of several. 





types of games. It starts out looking 
something like a chess board, except the 
players are mostly fantasy-allegorical 
characters such as the wizard, sorceress, 
unicorn, phoenix, shapechanger, and 
others. Each playing piece, called an 
“icon,” has particular move limits that 
it can make on the board; and each has 
its own special way of doing battle. 

This is best played as a two-player 
game, although you may elect to play 
against the computer—in which case, 
you may not stand a chance. Each icon 
has a specific battle weapon, and you 
engage an enemy piece by trying to oc- 
cupy the same square on the chessboard 
that the enemy is on. When you press 
your fire button to “engage,”’ the screen 
changes, and the two of you square off 
on a field of battle that has many trees 
and shrubs to act as obstacles and 
shields. 

Some pieces, like the knights and gob- 
lins, are sword-swingers and club wield- 
ers, So their range of effectiveness is lim- 
ited. But when you play against the 
computer, watch out for those lowly 
goblins; they’re fast and mean! Other 
icons have long-range weapons such as 
fireballs, lightning bolts and arrows. 
The phoenix has a field of fire, while the 
wizard and sorceress (on opposing 
teams) can throw fireballs. They can 
also cast a number of very useful spells 
such as teleport, heal, revive (a dead 
icon), summon an element (wind, water, 
fire, etc. to act as combatants), imprison 
(a troublesome opposing icon), or re- 
verse time. Each spell can be used just 
once during a game, and it’s important 
to remember what you have left and to 

(Continued on page 16) 


Computers & Electronics 


A flawless future is in sight with 3M diskettes. 


When it comes to keeping track of precious data, predictable 
means reliable. Being able to count on every diskette, every time. 
At 3M, reliability is built into every diskette. We've been in the 
computer media business for over 30 years. And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 


3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 


Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 


Dy SYD 
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3M hears you... 
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How to quickly Ie 


If youd like toturnthe agony _ pleasure—all withan Apple*III_ © General Ledger, Accounts 
of small business bookkeeping Personal Computer. Payable, Accounts Receivable 


into the ecstasy of total control, Attain instant and Payroll —all in one package. 














“you ve come to the right place. ; Meaningfully, that means you 
Because even if oe starting financial status. can turn ere into nee 
with a shoe box full of invoices An Apple III, teamed with the With BPI, your Apple III can 

orapile of checkshidingundera BPI General AccountingPackage, _ give you a snapshot of your 

pile of deposit slips, we can tell can put every basic accounting company's financial condition, 
you how tocentralize, organize —_ function right at an up-to-the-instant 
and monitor all that information, _ your fingertips. balance sheet. It 
and manipulate it in ways that Technically, can also generate 
will make your business a that means S instant and 

| | | yoy eee 


reports 





on your customers and vendors. 

So you know who owes whom, 
how much, and how come. 

And just how well your cash 
flow is flowing. 

And where to give credit where 
credit is due (a customer inquiry 


Ichiban Fish Supply Company 
pois, Income Sabena 
ent Comparative 
Periods Ending: Hau 3, iba. and Hay 31, 1982 
May 31, 1983 % = May 3f, 1982 -% 
ncone 
Contract Sales 
Retail Sales 
Total Income 
Cost of Sales 
Cost. of Contract. Sales 37,338.08 64.6 
Cost Of Retail Sales 4,879.85 8.4 
Total Cost of Sales 


Gross Profit 


52/818.02 91.3 
9,816.88 8.7 


44,176.52. 92.7 
3,508.08 7.3 
57,834.98 168.6 47,676.52 108.6 


31,886.55 66.7 
3,409.35 72 


15,625.85 27.6 12,468.62 26.1 





Your Apple can generate instant income statements 
(with expense ratios) or balance sheets, and let you 
compare them to last month's or year's, then print 
them out to suit your banker. 


feature allows you to make credit 
decisions based on the most 

current information). 

You can also list your 
purchases by discount 
dates. And take advantage of 
them in no uncertain net terms. 
You can even keep payroll records 
without paying more, because it's 
part of the same package. 


- Profit from history. 


In business as in life, 
experience is the best 
teacher. And the Apple/BPI 

system can provide you with 
instant comparisons of — 

_ this-month-this-year vs. 
Sea or 
_ this-year-to-date vs. 
og Seems | 

_ So you can quickly 
>t changing oe 
e decisions witl 
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The BPI General Accounting 
Package also lets your income 
statements be coded by location, 
department or product line. So 
you know where your money's 
coming from. 

And where it's not. 

Herchandise Pur chased'By bue bate 
As OF @5 31°83 


Invoice Acct 


C 
Number - No. Detail Net Ant 


Vendor 
Date No. Name 


05/82/83. I ere at 35278532 5818-81 581.23 


Due: 867 

05/85/83 2 Consolidated Cod 4562 5018-81 
Due: 66785783 

5/05/83 3 Levy Sushi Farr 212 5618-81 
Due: 86/85/83 


4 Mussel Men, Inc. 657 5610-81 
Due: 06/85/83 


Total 


: 8578583 


It can also allow you to take full advantage of 
merchandise discounts. So you'll know whom to pay 
when to pay, how much to pay—and save a lot of 
clams in the process. 


Make a timely 
statement. 


Add an Apple Dot Matrix or 
Daisywheel printer to your Apple 
Ill, and you can print out your 
entire balance sheet in minutes. 

Or any number of reports, from 
cash receipts to payroll ledger to 
income. You can even print 
checks and customer statements. 























‘in the world. So the same Apple 


The impressively professional 


yain your balance. 


results will make an important 
statement to everyone you deal 
with — including your banker. 


More ways Apples pay. 


There are more people in more 
places doing more things with 


Ichiban Fish Supply Company 


as lof 
05/41/83 Accounts Receivable Ledger Page | 


Custoner Balance Current 


Ms Nane Folio . Forward Month Balance 


Moser's Sole Food 
> Invoice 1124 


Invoice 1199 
Invoice 1326 
85/15/83 
1,831.58 


To avoid fishy transactions, you can instantly 
display customer's payments, charges and current 
balance. In this case, a few more cans of tuna 
would put Mr. Moser over his $2,000 limit. 















Apples than with any other 

personal computer in the world. 
Because for one thing, theres 
more software for Apples than 

for any other nerscel eteane 


that handles all your accounting = 
needs can also handle financial _ 
spreadsheets, word processing 
and electronic filing. 

You'll also find programs tha 
are designed specifically for your 
kind of business. Be it dentistry, — 
architecture or swine herding. 
Of course, the best way to learn 
all the ways Apples can help yo 





m. ee better business decision 








... COMPUTER GAMES 


use them before you lose the game. 
When you lose your Wizard (or Sorcer- 
ess) the game is over—just as a chess 
game ends when your King is 
checkmated. 

There are so many built-in, adven- 
ture-like variations and combinations 
that it’s really impossible to do them 
justice in a short review. The game rates 
extra high on the scales. 


ZAXXON 


Cassette or Diskette for Atari 400/800 

DataSoft, Inc., 9421 Winnetka Ave., 
Chatsworth, CA 91311; 213-701-5161. 
$39.95 

Graphics xxkxx 

Gameplay xxxx 

Sustained Interest xxx 

Type: Joystick action game 

Memory Required: 16K cassette; 16K or 
32K diskette 


Zaxxon is already enshrined among 
those favorite arcade games that we’d 
like to be able to bring home, and 
DataSoft has finally made it possible. 
The game is currently available in three 
versions: a 16K cassette and a diskette 
with both 16K and 32K versions (one 
on each side) for the Atari computer 
and a 48K disk for the Apple. 

The game presents a three-dimen- 
sional scene as you pilot your attack jet 
fighter through four different screens 
attacking first the enemy’s floating for- 
tress complete with walls, laser barriers, 
anti-aircraft cannon, and the hazard of 
crashing into the very objects you want 
to blast to smithereens. Your view of the 
screen is at an angle so you can watch 
the three-dimensional scenario. You 
move your fighter up and down and 
from side to side; your control is com- 
plete, but you can easily get blasted. 

Finish the first screen (fortress) and 
you face an armada of defending enemy 
jet fighters. Screen three is a much more 
difficult fortress with really difficult la- 
ser barriers. This is where some fancy 
flying comes in handy. As with the ar- 
cade version, about the only way to 
gauge your altitude properly for squeez- 
ing safely through these barriers is to 
shoot at the wall and see where your 
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cannon shells explode. Then gauge your 
approach altitude accordingly. 

If you succeed in getting through this 
screen, you face the deadliest challenge 
of all—the armored robot. I haven’t 
succeeded in getting this far yet, but the 
game is exciting and an unbelievable 
grabber. Just when I thought I had fi- 
nally outgrown all of those outer-space 
type shoot-em-ups, this one had to come 
along! It’s actually kept me up later than 
some of my all-time favorites, which I 
won’t mention here. 

Like so many computer games, skill 
develops with time and practice. Unlike 
many such games, smaller memory ver- 
sions are missing some of the refine- 
ments. The 16K version, for example, 
has no surface-to-air missiles defending 
the enemy fortress. Also, you can’t 
change your ship’s altitude during the 
outer-space dogfight with the enemy 
fighters. 

If you have a choice, and especially 
since the price is the same for all ver- 
sions, don’t get the cassette; it takes for- 
ever to load into the computer. When 
using the diskette version, start with the 
16K game and play it until you get more 
proficient. Then switch to the 32K side 
of the diskette. Also, if you have a 
printer/modem interface for your 
Atari, make sure it’s turned off before 
loading, or you’ll find the game erasing 
from RAM each time you lose your 
third attack fighter. 


ANDROID 


Diskette for Atari 400/800 

PDI (Program Design, Inc.), 95 East 
Putman Ave., Greenwich, CT 06830; 
203-661-8799. $29.95 

Graphics xxxx 

Gameplay xxx 

Sustained Interest xxx 

Type: Joystick maze and action game 

Memory Required: 40K + Atari BASIC 
cartridge 


Maze lovers will jump into this disk 
with both feet. According to the direc- 
tions, it’s really two different games: 
“Android” and “‘Captivity’’—but in re- 
ality, it’s just two different kinds of 
maze games with the same basic 
diskette. 

Like PDI’s earlier release, ‘“Moon- 
base IO”’, this disk is accompanied by a 
voice-track cassette that plays through 
your Atari’s cassette recorder, if you 
have one. Unlike Moonbase IO, playing 
the cassette isn’t really necessary; it con- 
tains no control tracks for the game- 
play, but the sound track definitely 
makes the game more interesting. It 
supplies the robot-like voice of your re- 
mote-controlled Android which has 





traveled to the black asteroid beyond 
Jupiter’s orbit. The android tries to 
seize treasures hidden in the labyrinth 
beneath the asteroid’s surface. 

The sound track is ingenious and 
amusing, containing the android’s 
mechanized voice reporting on various 
status elements—such as, “‘Radioactiv- 
ity present, earthquake potential,” and 
“Coke machine operational’? (Coke ma- 
chine???). You find out that it’s a real 
Coke machine, as the android dumps 
some change into it and then says, 
“Darn it, I just lost my quarter.” Ap- 
parently soda is a lot cheaper once you 
enter the dark asteroid’s labyrinthine 
treasure house. 

The treasures are guarded by armed 
robots, and you need to retrieve keys to 
get from one level to the next. There are 
two screens—an overall view of the 
maze from the top, showing your 
location—and an eye-level three-di- 
mensional view of the maze from the 
top, showing your location—and an 
eye-level three-dimensional view with 
excellent graphics. In Version 1, a com- 
pass pointer indicates which direction 
you're traveling with the overview of 
the maze as your map vantage point. 
Version 2 eliminates the compass and is 
therefore much harder. 

There are natural hazards—such as 
absorbing too much radioactivity, or 
getting hit by a blast from a robot 
guardian. A time bomb can also explode 
catching your android in its blast, and 
there’s an engulfing slime which is very 
dangerous. Earthquakes come and go at 
random, knocking down walls and 
blocking corridors—often the very ones 
you wanted to explore. Also, your an- 
droid can simply run out of energy—in 
all of these cases, the game ends when 
your android is destroyed. If you can’t 
complete the tasks, you can at least go 
for points when new at the game. 

The Captivity version is a straight 
maze/escape game in which you have to 
find your way out of the maze in a given 
time period. There are 10 versions with 
a compass and 10 versions without. Ev- 
ery time’you take a peek at the overhead 
view, it costs you points. © 
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If you’re about to buy 
a personal com- 
puter, youneedto © 
consider two basic 
issues: What your needs are now, and what 
they’re likely to be a few years from now. 

That’s why the HP-86 has to be your best 
choice. It’s got the software and the hardware 
to go the distance. 


Software for today and tomorrow. 
Save $255* on the Personal Productivity Pac. Here’s 
: a good way to get started. With software 
iss a that, if bought separately, would cost you 
GicPas seer $750** We're offering it at the reduced 
“480 price of $495** You'll get VisiCalc® PLUS, 
| the world-famous electronic spreadsheet 
| for “what-if” planning. (The “PLUS?” is 
a Hewlett-Packard bonus: extra programs 
to quickly turn your spreadsheet into bar graphs, line 
graphs, or pie charts.) Plus WORD/80, for word process- 








ing. And FILE/80, for record keeping without paperwork. 


CP/M? Buy this plug-in module, and you'll extend your 
HP-86 system to accept many popular programs writ- 
ten under the CP/M operating system — programs such 
as WordStar™ and dBASE II™ : 
Graphics Presentations. When combined with the 
HP 7470A plotter, our graphics software lets you produce 
professional-quality pie and bar charts, line graphs, text 
pages, and overhead transparencies. And you can do it all 
in color. 7 

Data Communications. If you decide you want it, an 
optional accessory lets you access The Source, the 

*Software savings are based on suggested U.S. list prices and may vary. 
**Suggested retail price. May vary outside U.S. 

VisiCalc is a registered trademark of VisiCorp. 

CP/M isa registered trademark of Digital Research, Inc. 

WordStar is a registered trademark of MicroPro. 

dBASE II is a registered trademark of Ashton-Tate. 
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The HP-86 


Personal Computer. 


Personal computers & calculators 
for professionals on the move. 


ask 
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for 


Dow Jones/ 
News Retrieval 
Service, or a num- 
ber of other nation- 

wide information sources. 

When the time comes for more, 

consult our 450-page software catalog. 
Chances are, you'll find what you’re 
looking for. 


Hardware that expands with your needs. 
While your computer’s ability to expand depends largely 
on software, naturally, the hardware must keep up. 
That’s why the HP-86 system has a modular design. So 
you can add a printer or plotter as easily as you hook 

up a tape deck to your stereo. And operate up to 14 peri- 
pherals at once, if you wish. 

When you find yourself facing lengthy problems or 
spreadsheet analyses, simply add more memory — up to 
640K bytes. 

As you demand more of your HP-86, you'll find that 
it keeps up. Whether you need a broad range of hardware, 
software, or peripherals, the HP-86 makes expansion 
easy, giving you a hard-working system tailored to help 
solve your specific problems. : 

If you need more good news, try this: ‘The basic system 
is only $2820 ** (128K computer/keyboard, 12” monitor 
and single 314” disc drive). | 

Get a hands-on demonstration of the system that works 
for you now, and will still be working for you later. 

For the authorized HP dealer or HP sales office nearest 
you, call TOLL-FREE 800-547-3400 and ask for operator 
96. M-F, 6 a.m.-6 p.m. PST. 


ip 
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The future belongs to the creative electronics technician. 


There are a lot of good jobs out 
there in electronics. But the best jobs go to 
the people who can think and work crea- 
tively. Those who can conceive and design 
circuits and equipment. ..those who can 
initiate ideas and carry them through... 
those who can turn theoretical concepts 
into reality. These are the people com- 
manding up to $18,000 as starting 
salaries, earning $30,000 or more with 
experience and ability. And NRI can help 
you join their company. 

The First Complete 

Program of Its Kind 

Now, for the first time in the history 

of home study, NRI offers you a new and 
exciting course in Electronic Design 
Technology. A course that starts with the 
fundamentals and builds from there to 


Be prepared to grow with the world’s biggest 
srowth industry. Enroll now in this exciting 
career program from the leader in 
electronics training. 
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prepare you for an electronic career where _ circuits, run tests, and verify specs. You 
the growth is. You’re trained for exciting — learn how various systems interact, design 
jobs in the creation of communications your own circuits to perform specific tasks, 
equipment, computers, consumer prod- 
ucts, anything that needs electronic 
circuits. 

Only NRI gives you such complete 
and concentrated training in the design 
of electronic circuits. And you learn at 
home in your spare time, without quitting 
your job or wasting time, travel, and gas 
going to night school. You learn with NRI- 
developed training methods that combine 
knowledge with practical experience. 


NRI Circuit Designer Gives 


3 1/2 Digit Liquid 
Crystal Display 






4 Functions, 







Hands-On Experience a 
You learn by doing. No ivory-tower, aa 
strictly theoretical course here. You actu- 2000-Hour Bat- ait ae 
ally design and build modern electronic _ tery Operation Switches 
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Multiple Power 
Supplies 





Solderless 
LED Logic Breadboard 
Indicators Connector 


learn to look for better ways and new ideas. 
The NRI Circuit Designer is a totally 
unique instrument with full breadboard- 
ing capability, built-in multiple power 
supplies and a multi-function signal 
generator for circuit testing. Fast, simple 
connections let you build up prototype 
circuits, immediately check them out for 
function or faults. It handles both linear 
and digital integrated circuits as well as 
discrete components such as transistors 
and diodes. Six practical lab units carry 
you through both the theoretical and prac- 
tical world of electronic circuit design. 


Professional Working 
Instruments 

Your course also includes the profes 
sional multimeter with 3!/2-digit liquid 
crystal display to give you fast, accurate 
readings of voltage, current, and resis- 
tance. Slide switches let you select range 
and function quickly and easily. You also 
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Variable Signal 
Generator 


get the famous Texas 
Instruments TI-30 
Logic —_ engineering cal- 
Switches  cylator to speed and 
simplify circuit analysis 
and design. It’s a true 
engineering instru- 
ment that includes 
trigonometric 
functions as well 
as square root, 
logarithms, and 
memory. Together 
with your Circuit De- 
signer, they work to 
give you a sound basis of 
practical experience. 


NRI Fast-Track 
Training 

Although the NRI Elec- 
tronic Design technology program carries 
you through advanced electronics, the 
unique NRI lesson concept simplifies 
and speeds learning. Especially written 
for individual instruction, each lesson 
covers its subject fully and thoroughly. But 
extraneous material is eliminated, lan- 
guage is clear and to the point, organi- 
zation is logical and effective. 

You'll start with subjects like Fun- 
damentals of Electronic Circuits, progress 
rapidly through Circuit Theory to Solid- 
State Electronics and on to Digital Elec- 
tronics, Computers, and Microprocessors. 
Hand in hand with your theory will be 
practical Design Lab experiments, circuit 
demonstrations, and test/measurement 
procedures that make it all come to life. 


No Experience Necessary 
You need absolutely no electronic 
experience to be successful with this mod- 
ern course. If you’re a high school 
graduate with some algebra, you should 
handle it without any trouble. We even 
include, at no extra charge, the NRI Math 


8-Digit LED 


-ELECTRONIC 
LOGY TRAINING 


Refresher Module, designed to help you 
brush up on your math and teach you any 
new concepts you may need from basic 
algebra through phasors and circuit 
analysis. 


Free Catalog, 
No Salesman Will Call 


There’s so much to tell you about 
this exciting new course for the electronic 
80’s, we can’t do it all here. Send the 







Trig and Log 
Functions 


Registers 


postage-paid card for our free, 100-page 
catalog with all the facts about this and 
other NRI electronics courses. We'll rush it 
right to you without obligation. Look it 
over and discover for yourself why only 
NRI can prepare you so well for your 
future. If card has been removed, please 
write to us. 


" 
cuith 


We'll give you tomorrow. 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 
Washington, D.C. 20016 
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LES SOLOMON ON COMPUTER HARDWARE 


A “truly portable’’ 
Sinclair/ Timex 


WOULDN'T it be nice to be able to enter 
a program in your Sinclair/Timex com- 
puter and, when you remove the ac 
power, have the program remain in 
memory? This, of course, makes the 
Sinclair/Timex a truly portable com- 
puter that can be carried from video ter- 
minal to video terminal (or TV receiver 
to TV receiver). I’d like to tell you how 
you can do it by building a very simple 
add-on circuit for your computer. I’ll 
also show you a simple little circuit that 
will reset your T1000 when you want to 
“start over.” 

Even you are not interested in porta- 
bility, the circuit to be discussed adds 
one other very useful feature—it pro- 
vides an uninterruptable power supply 
that maintains the computer’s data in- 
tegrity if it is connected to the wall sock- 
et and commercial power fails. 

The circuit (Fig. 1) is a basic diode 
switcher that has been around for many 
years. When the power supply is deliv- 
ering a voltage higher than that of the 
battery, silicon diode D/ is forward-bi- 
ased (acts like a closed switch), while 
silicon diode D2 is reverse-biased (acts 
like an open switch). This effectively 
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isolates the battery from the system. 
Thus, the line-operated power supply 
runs the computer. If the line-operated 
supply is removed—either by physically 
unplugging the supply from the wall 
socket or if power fails for any 
reason—D2 becomes forward-biased, 
DI becomes reverse-biased, and the bat- 
tery supplies power to the computer. 
Battery power cannot be fed back to the 
wall unit (a possible discharge path) 
since, under these conditions, reverse- 
biased D/ acts as an open switch. 

Now, which battery to use? A con- 
ventional 9-V transistor radio type will 
run a minimum computer, but since its 
9 V is higher than the approximate 7 V 
supplied by the wall-supply that comes 
with the computer, it will soon run 
down to 7 V—a waste of power. Besides, 
a conventional 9-V radio battery is lim- 
ited as to how much current it can deliv- 
er over a long period. When RAM ora 
printer is added to the basic computer, 
the power demands increase rapidly. 

There is one battery that works very 
well, and best of all, you can get it free. 
And this battery can deliver 6 V with a 
lot of current for quite a long time. 

I’m talking about the flat battery that 
comes in Polariod film packs. If you 
know anyone with a Polariod camera, 
ask him to save you the plastic frame 
that is left after all the film has been 
used up. (The frame is usually thrown 
away.) Break open the plastic enclosure 
and you will find a flat, very thin battery 
about 2” by 3”. Electrical connections 
are made via a pair of metallic contacts 
on one side. You can determine, and 
mark, the polarity of the two contacts. 

If you are into hardware experimen- 
tation, get a couple of these special bat- 
teries and use low-value (high wattage) 
resistors as a load while monitoring 
voltage across it. You will be surprised 
at the amount of power. 


In the circuit shown here, the two di- 
odes, the Polariod battery, and the 
physically small POWER switch were fit- 
ted together and covered with a layer of 
black electrical tape. A connector was 
used to interface to the plug at the end of 
the wall-mounted supply, and a small 
cable terminated with a suitable plug 
was used to connect the package with 
the computer’s power input receptacle. 
Since solder doesn’t adhere very well to 
the two electrical contacts on the bat- 
tery, I used a pair of “bobby” pins that 
were scraped to make good contact. 

The taped package can be mounted to 
the top surface of the computer using 
double-sided adhesive tape, with the 
output cable plugged into the computer 
input receptacle. When the wall supply 
is plugged into the battery package, and 
the POWER switch turned on, the system 
works as normal. When the wall supply 
connector is removed (or wall power 
fails), the battery runs the system. 
When the battery runs down, simply slit 
the tape, and wire in a new battery. 


Adding a Reset Switch. One of the 
small “‘goodies” not included on the 
Sinclair Timex T1000 computer is a “‘re- 
set’? switch to be used when things real- 
ly go berserk. If you do any program- 
ming, you know what that means. To 
add a reset switch to these machines, 
connect one end of a slender insulated 
lead to pin 26 of JC3 (Z80) or to the 
junction of R/5 and C5 as shown in Fig. 
2. Connect one end of a similar slim lead 
to any ground pad. Connect the free 
ends of these two leads to the connec- 
tors of a physically small, normally 
open pushbutton switch (makes no dif- 
ference which lead goes where). Mount 
the pushbutton switch as desired on the 
plastic enclosure and mark it RESET. 
Now, when the screen goes blank at any 
time, depress this switch for a restart. © 
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This up-to-date Second Edition contains: 
@ Over 1,670 pages of revised, expanded, and updated text 
@ 550 articles on virtually every aspect of the computer sciences 






diagrams, graphs and charts 





® Written by 301 distinguished authorities 
@ Profusely illustrated with over 500 photos, and over 250 





ust published, the ENCYCLOPEDIA 
OF COMPUTER SCIENCE AND EN- 
: GINEERING. Indispensable to con- 
_ gultants, business people, data processing 
professionals, and enthusiasts, it is a veri- 
table data base of information on: 
_ @ Hardware | _ | 
© Software 
_ @ Programming languages 
_ © Artificial intelligence — 
Computer applications © 
_ Personal computing | 
and much more! | 





















- . Encyclopedia is organized to make 
finding and using its wealth of information 
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references to sub-categories, doubles asa 
computer science dictionary, and is an 
invaluable tool for locating specific in- 


_ formation. 


Praise For the First Edition: 
Called “Impressive. ..comprehensive... 
well done” by Datamation, and “...a real 
treasure cache’ by Business Management, 
the new Second Edition promises to 
eclipse Computer Management's statement 
on the original of “There isn’t another book 
like it.” Send for your free 10-day trial. 


The Library of Computer and Information 
Sciences is the oldest and largest book 
club especially designed for the computer 
professional. In the incredibly fast-moving 
world of data processing, where up-to-date 
knowledge is essential, we make it easy for 


you to keep totally informed on all areas of 
the information sciences. In addition, 


ooks are offered at discounts up to 30% off 
ublishers’ prices. Begin enjoying the 
b's benefits today! 





THE MOST COMPLETE COMPUTER INFORMATION RESOURCE 


S-ENCYCLOPEDIA 0 
COMPUTER SCIEN 





MEMBERSHIP BENEFITS: In addition to getting the ALL 
NEW ss ea coe of Computer Science and Engineering 
for only $2.95, when you ee you keep saving substantially 
on the books you buy. Also, you will immediately become 
eligible to participate in our Bonus Book Plan, with savings 
of up to 70% off the publishers prices. At 3-4 week intervals 
(16 times per year) you will receive the Book Club News, 
describing the coming Main Selection and Alternate Selec- 
tions, together with a dated reply card. If you want the Main 
Selection, do nothing and it will be sent to you automat- 
ically. If you prefer another selection, or no book at all, 
simply indicate your choice on the card, and return it by the 
date specified. You will have at least 10 days to decide. If, 
because of late mail delivery of the News, you should 
aoe a book you do not want, we guarantee return 
postage. 


The Library of Computer and 
Information Sciences 


(the oldest and most respected computer 
book club in the world) 


Riverside, New Jersey 08075 


i 

i 

7-BYS | 
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Please accept my application for trial membership I 

and send me the ALL NEW Encyclopedia of Computer { 

Science and Engineering (44904) for $2.95. This [ 
1,670 page volume contains 550 articles and over 

700 charts and photos. | agree to purchase at least i 

three additional Selections or Alternates over the next | 

12 months. Savings range up to 30% and occasion- 4 

ally: even more. My membership is cancelable any i 
time after | buy these three books. A shipping and 

handling charge is added to all shipments. | 
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No-Risk Guarantee: If you are not satisfied—for any 
reason—you may return the Encyclopedia within 10 
days and your membership will be canceled and you 
will owe nothing. 


Name 


Name of Firm 
(lf you want subscription sent to your office) 


Address 
City 
Sate rc Cc rll 


be 
(Offer good in Continental U.S. and Canada only. Prices 
Slightly higher in Canada.) Computer & Electronics 8/8 
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COMPUTER SQURCES 


Hardware 


IBM Autodialer Modem. The PC212A 
is a Bell-compatible 212A modem that 
fits into any slot in the IBM-PC. It can 
store up to 10 telephone numbers, oper- 
ates to 300 bps asynchronously in low 
speed, and 1200 bps synchronously in 
high speed. It also features an RS232C 
asynchronous serial port with an inter- 
nal microprocessor allowing control, 
operation, and optioning of the modem 
from the IBM-PC keyboard. A “Help” 
list of commands is provided, and the 
modem features auto/manual dial, auto 
dial next number if first number is busy, 
instant re-dial once or until answered, 
and single keystroke dialing of last num- 
ber dialed even if it was not one of the 10 
stored. Battery protection is provided. 
$495. Address: Rixon Inc., 2120 Indus- 
trial Pkwy., Silver Spring, MD 20904 
(301-622-2121). 


TRS-80 Multi-Function Board. The 
CMJ-IF is a multi-function subsystem 
for the TRS-80 Color Computer and the 
TDP-100 Personal Computer, that 


plugs into the cartridge port and pro- 
vides speech synthesis accessed from 
BASIC, two parallel ports allowing the 
use of a parallel printer, two counter/ 





timers for use as a real-time clock, a se- 
rial communications port for serial 
printers or modems, and an extender 
port that enables the user to access a 
disk controller or ROMpack. 4K or 8K 
bytes of EPROM/ROM space is also 
provided. Under $200. Address: Mag- 
num Distributing Inc., 1000 S. Dixie 
HY +3, Pompano Beach, FL 33060 
(305-785-2002). 


Floppy Protection. The Infoguard is a 
magnetically shielded floppy-disk en- 
closure that protects the diskette 
against X-rays or magnetic damage dur- 
ing shipping. These include accidental 
exposure to magnetic environments due 
to lightning storms, passing nearby ra- 
diating electric/electronic equipment, 
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power generating equipment, careless 
handling, or deliberate vandalism via 
permanent magnets. $9.50 for 544” size, 
and $14.50 for the 8” version. Address: 
Ad-Vance Magnetics, Inc., 625 Monroe 
St., Rochester, NY 46975 (219-223- 
3158). 


Apple EPROM Programmer. The 
Model 2300 EPROM Programmer for 
the Apple II can handle TI 2516 and 
2532; Intel 2716, 2732, 2732A, 2764, 
27128, and 2816; and SEEQ 5213 and 
5213H. The modes of operation include 
EPROM to disk file, EPROM to memo- 
ry buffer, read/print contents of 
EPROM, verify erasure of EPROM, 
load and program disk file into 
EPROM, program memory buffer con- 
tents into EPROM, read/print memory 
buffer contents, modify contents of 
memory buffer from keyboard, and pro- 
gram EPROM addresses directly from 
keyboard. $429. Address: Software Spe- 
cialties Inc., 305 Larchway Dr., Spring- 
board, OH 45066 (513-748-0471). 


Hard Disk for T199/4. The WDS/100 
Disk and Controller System allows up 
to 10M bytes hard disk to connect to the 
TI Peripheral Expansion System in a TI 
99/4A or 99/4 computer. The Unix-like 
Directory Management System is resi- 
dent on both the utility diskette and the 
Personality Card ROM. The WD/100- 
5 stores 5M bytes while the WD-100-10 
stores 10M bytes. Cost is $2599 and 
$2999 respectively. There is a clock op- 
tion available for $50. Address: Myarc, 
Inc., PO Box 140, Basking Ridge, NJ 
07920 (210-766-1700). 


IBM Winchester. The Interface Series 
of Winchester drives for the IBM-PC is 
available with 5.3M bytes ($1695), 
10.6M bytes ($1995), and 15.9M bytes 
($2295) of formatted storage. Each sys- 
tem includes all pertinent hardware and 
software (JEL) for 1.1 DOS. There are 
345 tracks/inch. Track-to-track access 
time is 2 ms, and average access time is 
85 ms. Other features include a 512-byte 
full sector buffer, a 32-bit ECC, and 
automatic interleaving capabilities. Op- 
eration is also provided on 220/240 
volts at 50 Hz. Address: Interface Inc., 
7630 Alabama Ave., Canoga Park, CA 
91304 (213-341-7914). 


System Controller. This 4” by 414” 
controller on a board features a Z8671 
that contains a Tiny-BASIC interpret- 
er, up to 6K bytes of RAM and 
EPROM, an RS232 serial interface with 
selectable baud rates, and two parallel 
ports. The system is expandable to 


124K bytes and is optimized as a dedi- 
cated controller. Connecting a CRT ter- 
minal allows immediate BASIC or ma- 
chine-language programming. Pro- 
grams can be transferred to 2732 
EPROMs for autostart applications. 
$199. Address: The Micromint, Inc., 
561 Willow Ave., Cedarhurst, NY 
11516 (516-374-6793). 


VIC Tape Interface. The Vik-Dubber 
cassette interface allows VIC-20/64 us- 
ers to save and load data using a stan- 
dard cassette tape recorder. It also al- 
lows connecting two cassette recorders 
at the same time to make backups. An 
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indicator is provided to help adjust the 
cassette controls for proper operation. 
Power comes from the computer so no 
batteries are required. $34.95. Address: 
Bytesize Micro Technology, PO Box 
21123, Seattle, WA 98111 (206-236- 
2983). ? 


Apple Remote Control. The PC-1 
plugs into any I/O slot on an Apple II 
or I+ and provides control of up to 
256 Leviton/BSR remote control de- 
vices via the normal household power 
line. The device both sends and receives 
digital commands at the line carrier fre- 
quency of 121 kHz. Included on the 
board is a bi-directional carrier inter- 
face, a CMOS real-time clock with bat- 
tery backup of two months life and full 
recharge capability, and switch- 
selectable interrupts of one hour, one 
minute, one second, and 1024 Hz. Dem- 
onstration software is provided on disk. 
On-board firmware (2K of ROM) holds 
all system software, no additional mem- 
ory is required. $265. Address: Bi- 
Comm Systems, Inc., 10 Yorkton In- 
dustrial Court, St. Paul, MN 55117 
(612-481-0775). 


TTL Pinouts. The MicroChart #6 cov- 
ers pinouts for virtually all 54/7400 
TTL ICs on its two-sided, two-color, 
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full-page plastic sheet. The data covers 
the part number, family type, descrip- 
tion, and pin out. The data is reduced 
from some 500 pages of data books. 
$5.95. Address: Micro Logic Corp., PO 
Box 174, 100 2nd St., Hackensack, NJ 
07602 (201-342-6518). _ 


Sinclair/Timex Analog Interface. 
The high-speed analog interface board 
features eight channels of A/D and 
eight channels of D/A for the Sin- 
clair/Timex machines. The board plugs 
into the rear expansion connector, and 
on-board jumpers and switches permit 
maximum versatility. Sequential A/D 
conversions can occur at 200K samples 
per second. The electrical specifications 
include 1.6-us A/D conversion time 
with 100-ns sample-and-hold window; 
1-us D/A settling time with 0.13 V/ys 
slew rate; 2.5- or 5-volt full-scale option; 
and eight bits resolution and accuracy. 
$195 with manual. Box and cable is $15. 
Address: Computer Continuum, 301 
16th Ave., San Francisco, CA 94118 
(415-752-6294). 


IBM Telecommunications. The 
PConnection is a plug-in for the IBM- 
PC that contains a _ direct-connect 
modem, a real-time clock, and an addi- 
tional serial I/O port. The modem is 
Bell 103/113 compatible and provides 
autodial (Touch Tone or pulse dialing), 
and autoanswer in both answer and 
originate modes. The asynchronous 
card also contains an additional RS232 
port. A firmware timer manages dialer 
routines, and an autodisconnect is pro- 
vided in case of failure or carrier loss. 
The real-time clock allows the board to 
autoanswer the telephone or autodial 
predetermined telephone numbers at a 
preset time. $375. Address: Micro- 
peripheral Corp., 2565 152nd Ave., NE, 
Redmond, WA 98052 (206-881-7544). 


Software 


Terminal Program Operates up to 
9600 Baud. MicroTerm, a new termi- 
nal program for TRS-80, IBM, Zenith, 
and Apple computers, features both 
standard ASCII and error-free, direct- 
line transmissions. It has a function that 
allows the operator to have up to 10 
user-defined keys that transmit up to 63 
characters at a single stroke. The pro- 
gram will adjust. video width, turn on 
the printer, open the buffer and do 
many other things before returning to 
the terminal mode without missing any 
information. It can emulate any kind of 
terminal hardware and auto dial up to 
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The Safe 
Video Head 
Cleaner 

is Dry. 


Yes, dry! 


The Discwasher® Video Head Cleaner 
is the only truly nonabrasive dry head 
cleaner on the market today. 


The graph below represents approxi- 
mate hardness ratings of individual 
VCR components and various tapes 
and cleaners using the Temper scale, 
developed by industry to measure 
materials. A diamond, one of the hard- 
est materials known, rates T-10. 
Abrasive 
Tape Dry Cleaning 


Oxides T-9.5 
T-9 


Its superior cleaning action is the 
result of its textured fabric matrix, not 
the result of abrasive properties (like 
those often utilized in aluminum oxide 
cleaners). This exclusive matrix safely 
cleans not only the video heads, but 
the audio and sync heads as well. 


Record/ 
Playback 
Head 


_ 
°o 


The Discwasher Video Head Cleaner is 
less abrasive than both the video head 
and video drum. In fact, it’s even less 
abrasive than video tapes themselves. 


And best of all...it works. Easily, safely, 
and quickly. 


Discwasher 
Dry 
Cleaning 
Matrix 
T-2.5 
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discwasher 


1407 N. PROVIDENCE RD., P.O. BOX 6021, DEPT. CE, COLUMBIA, MO ages USA 
A DIVISION OF JENSEN an ESMARK Company 
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HOW TO ORDER BY MAIL: FOR PROMPT AND COURTEOUS SHIPMENT, SEND MONEY 
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10 preset numbers at the touch of a key. 
It fully supports most major brands of 
modems. Spooled printer output allows 
even slow printers to stay on line with 
the MicroTerm system. $70 for any ver- 
sion. Address: Micro-Systems Software 
Inc., 4301-18 Oak Circle, Boca Raton, 
FL 33431 (800-327-8724). 


Circuit Analysis Program. ACNAP 
is an ac circuit analysis program avail- 
able for 8” or 57/,” CP/M machines, or 
TRS-80 Model I/III with TRSDOS. It 
is designed to analyze circuits consist- 
ing of resistors, capacitors, inductors, a 
voltage source, and controlled current 
sources. It can calculate a 5-node circuit 
in 0.8 seconds. It also works with com- 
ponent tolerances to provide worst-case 
and Monte Carlo analysis. It calculates 
the minimum, maximum, mean, and 
three sigma points of a circuit’s gain and 
phase response to any frequency input 
including linear or logarithmic frequen- 
cy sweeps. It can also calculate the cir- 
cuit’s noise-equivalent bandwidth. Oth- 
er design utilities are also provided. 
$39.95. Address: BV Engineering, PO 
Box 3351, Riverside, CA 92519 (Tel: 
714-781-0252). 


Language Teacher. Using the Hang- 
man format, and designed for the TRS- 
80 Model I, III, and 4 computers, these 
programs are available in Spanish, 
French, and Latin. Other programs 
cover literature, word power, and Ger- 
man and Russian practice. $29.95 per 
program. Address: George Earl, 1302 
South General McMullen, San Anto- 
nio, TX 78237. 


Numismatics. The Coin Collector for 
the Apple II series consists of six pro- 
grams in which collection information 
can be entered, deleted, changed, 
searched, sorted, and printed. It cata- 
logs foreign or domestic lists by denomi- 
nation, country, description, year, val- 
ue, or source. A Meeting List allows 
sorting and selecting meetings by date 
and location, a Source List gives sources 
for coins, supplies, and information on 
trades and liquidations. The File Trans- 
fer utility allows transferring data to 
other computer via phone links. $49. 
Address: Andent, Inc., 1000 North 
Ave., Waukegan, IL 60085 (Tel: 312- 
223-5077). 


IBM-PC Communications. RELAY 
enables one IBM PC to link to another, 
act as a TTY, an APL terminal, or a 
3270 device. It provides full error detec- 
tion and correction while transferring 
data in both directions at the same time. 
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Features include full support for 
autodial and autoanswer modems, si- 
multaneous exchange of files and mes- 
sages between PCs while printing and 
editing locally, split screen communica- 
tion between PCs, directory of frequent- 
ly used services, support for APL witha 
substitution character set, 3270 emula- 
tion on VM/370, full screen editor, and 
an unattended mode for sending and re- 
ceiving files without an operator. $149. 
Address: VM Personal Computing, 60 
E. 42nd St., NY, NY 10165 (Tel: 212- 
697-4747). 


Casino Blackjack. Casino Blackjack 
Counter/Tutor for the TRS-80 Models 
I and III teaches play strategy as well as 
point counting. The program will sug- 
gest the best possible play for any hand. 
Five hands are shown with the comput- 
er playing the first two hands, the player 
the middle hand, and the computer the 
last two hands. All cards are played face 
up to facilitate point counting. Three 
dealing speeds are provided, and with 
each bet opportunity, the program will 
show the correct count is requested and 


make a recommendation on the size of 
the bet. The player can play against one 
to six decks. Requires a TRS-80 Model I 
or III, 32/48K disk system. $21.95. Ad- 
dress: Manhattan Software, PO Box 
1063, Woodland Hills, CA 91365 (Tel: 
213-453-6943). 


Commodore 64 Programs. DIARY 
64 keeps track of phone numbers, birth- 
days, appointments, etc., and files by 
dates or page number. $59.95. CHECK- 
BOOK MANAGER has a capacity of. 
250 checks, 100 deposits, and 50 ac- 
count charges. It has built-in password 
security. $39.95 for disk, $34.95 for cas- 
sette version. 64 MAILING LIST holds 
250.names and addresses per file and 
features full screen editing, and sort. 
$34.95 for disk, $29.95 for cassette. VA- 
NILLA PLOT features 19 editing com- 
mands for Turtle Graphics to change di- 
rections and draw lines of any length. 
The Turtle has a pallette of 16 colors. 
Sound is also available. $29.95 for disk 
or cassette. Address: Computer Market- 
ing Sves., 300 W. Marlton Pike, Cherry 
Hill, NJ 08002 (Tel: 609-795-9480). © 


Logic Design. Micro-Logic enables en-. 


gineers to draw logic diagrams directly 
on a CRT screen. The net list required 
for simulation is automatically generat- 
ed from the diagram, or may be directly 
typed in. A timing-level simulation can 
be performed to evaluate design before 
building hardware. The system will 
handle 500 to 2000 gates with all gates 


ie ‘ure 
Wasi a 





7 user-programmable as to delay, truth 


table, and input/output clocking. The 
system also handles macros of up to 16 
pins enabling direct modelling of 16-pin 
MSI functions. Currently available for 
IBM-PC with Apple II coming soon. 
$450. Address: Spectrum Software, 690 
W. Fremont Ave., Suite 11, Sunnyvale, 
CA 94087 (Tel: 408-738-4387). 
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No wonder they call it the SUPERFONE! 


At Last—a Cordless Phone 
with TWICE the Range, Sound 
to Rival Phones with 
Cords, and a Privacy Code 
System — All This in a Phone 
Less Than an Inch Thick! 


The Super Fone is less than 1” thick. The base unit has a built-in speaker phone, 
a fully independent intercom and is 110 volt-220 volt switchable. 


Fidelity 





Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

Lk: oS range is limited to 600 to 700 

eet. 

2. Some of them sound as though 

you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 


Range: 1500 Feet OR MORE! 


The SuperFone 650 uses state-of 
the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb — and it stays superb, 1500 feet or 
more from the base station. That’s more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible “code” combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier- 
wave. 7 


Enormous Range 


We say the SuperFone 650 has a 
range of 1500 feet. 

Notice we didn't say “up to” or ‘as far 
as” 1500 feet. There’s no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly halfa mile. SuperFone 650 is 


a radiophone, not a toy, and that’s whyits _ 


signal doesn’t break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Little Giant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it’s tough, too. It fits into your shirt 
pocket, and you can bounce it around all 
day without damaging it. 


Speakerphone, > aay “ 


SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 








First, the base station is a speaker 
phone. Touch a button and you can have 
a hands-free conference conversation in 
the room in which the base station sits. 

Next, it’s an intercom. You can page 
the handset from the base unit and havea 
private conversation. You have a true. 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off “hold.” 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit.A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 


30-Second Installation 


Plug your SuperFone 650 into any 
wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. : 

The SuperFone 650 is yours for 
$249.95 in regular pulse-dial version, 
$269.95 in Touch Tone®. If you want the 
SuperAntenna with it, giving you a range 
of a mile — or even more — you can have 
both for $319.95 (rotary pulse) or 
$339.95 (Touch Tone). Or you can get the 
SuperAntenna alone for $79.95. 


We Absolutely Guarantee! 


Use the SuperFone 650 (or any 
electronic instrument you acquire from 
us) for up to 30 days. Iffor any reason you 
decide not to keep it, return it for a 100% 
refund. 


The SuperFone 650, 
rotary pulse dial — $249.95 
phone and SuperAntenna — $319.95. 
The SuperFone 650, 
Touch Tone dial — $269.95 
phone and SuperAntenna — $339.95. 
The SuperAntenna, 
no phone included — $79.95. 
Multi-Line Adapter, lets you plug several 
lines into one SuperFone — $39.95. 
Add $4.50 per total order for shipping. 
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Rotary Phone or Touch Tone ©? 
SUPERFONE 
Is Available For Either! 


Most cordless phones work on “pulse” 
(rotary) only. You can’t use them for MCI, 
Sprint, or any of the other systems requiring 
TouchTone — including talking to a computer. 

The SuperFone 650 now has a Touch 
Tone model, so you can have the unmatched 
double convenience of a cordless phone and 
tone dialer! 

(Touch Tone model slightly higher.) 





TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 


The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it’s 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 


(W 


1 





For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day, seven days a week: 


1-800-824-7888 
Ask for Operator 551. 
(in California: 1-800-852-7777) 





NEW HORIZONS 


Dept. CE8, 1 Penn Plaza. Suite 100 
New York, NY 10119 
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For everyone who’s tried 


to top the MX-80, bad news. 
We just did. 


Computers & Electronics 








The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able to top it. Until now. 


FX-80: Son of a legend. 

The new Epson FX-80 is far more than just 
doo-dads added on to last year’s model. It’s 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it’s fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 


Create your own alphabet. 

With the new FX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9x11 matrix can be added to the FX-80’s 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create ‘Sally’s Gothic” or 
“Tom’s Roman” just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don’t need a new alphabet, the RAM 
functions as a 2K data input buffer. 

Who knows graphics better than Epson? 
Nobody, that’s who. And if you don’t 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don’t. For exam- 
ple, not one, not two, but seven different dot 
addressable graphic modes are program 


The New 
Epson FX-80. 
See it at your 
dealer now. 





selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots- 
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. : 
Hard-to-beat hardware. 

The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series: logic seeking, bidirectional printing, 


the by-now-famous disposable printhead, 


and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you’re printing forms, the FX-80 
has a feature you’re gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 


Be the first on your block. 
We'd be willing to bet that the FX-80 — like 
the MX-80 — will have its share of imitators. 
Don’t be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you’re there... ask them to 
show you how it works with our computers. 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 . 
(213) 539-9140. 

Outside California, phone 
(800) 421-5426 for the 

Epson dealer nearest you. » 
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MICROPROCESSORS represent a great 
advance in electronics owing to their 
small size, programmability, and low 
cost. Developing them is as much an art 
as it is a Science since considerations ex- 
tend beyond performance and reliabil- 
ity. Production cost, peripheral avail- 
ability and cost, and software availabil- 
ity are important factors, too. The sum 
can determine the success of the CPU in 
the marketplace—how many comput- 
ers will be designed around it. 

Since the introduction of the micro- 
processor in the mid-1970s with Intel 
Corporation’s 16-pin 4004 CPU, lead- 
ing to the 40-pin bug-like package of the 
8080 CPU and others, there has been a 
swift evolution in the design of these 
“computers on a chip.” Zilog, for exam- 
ple, quickly followed with its Z80 CPU, 
which is much like an 8080 that com- 
bines a clock generator and a systems 
controller into one IC instead of having 
three separate devices. Other micro- 
processor makers followed suit with 
their designs, each playing “‘can you top 
this” with new products. This lead to 
the development of 16-bit CPUs— 
Zilog’s Z-8000, Motorola’s 68000, and 
Intel’s 8088, among them. Their larger 
word size makes them more powerful 
than the 8-bit CPUs. 

The beat goes on with the announce- 
ment of a next-generation CPU in 
Intel’s advanced processor family—the 

iAPX 188. It shows great promise in be- 
coming a very popular nucleus for per- 
sonal and small-business computers for 
a host of reasons. With a square shape 
and 68-pin package, it’s apparent that 
this is a different type of CPU than the 
ordinary one. Actually, the single chip 
incorporates a number of ICs, combin- 
ing up to 20 equivalent chips that con- 
stitute essential microprocessor build- 
ing blocks that are ordinarily separate 
support chips. 

The CPU partition itself is really an 




















FOR NEXT-GENERATION 
PERSONAL COMPUTERS 


Intel’s 68-pin iAPX- 188 combines an enhanced 
8088 16-bit CPU and up to 20 support ICs in 
a single package for double the performance 
and much lower device and assembly costs 


By Tony Zingale 

















enhanced 8088 microprocessor, the 
same one used in the IBM-PC and simi- 
lar machines. Although the two chips 
are object-code compatible, 10 more in- 
structions have been added. The logic 
within the iAPX 188 is shown in Fig. 1. 

Physically, the iAPX 188 is not com- 
patible with the 8088 since its JEDEC 
Type A, 68-pin, leadless package has 17 
pins on each of its four sides, as shown 
in Fig. 2. It does directly address 1 


megabyte of memory, is compatible 


with 8282/83/86/87, 8288 and 8289 
bus support components, and requires a 
single 5-volt power supply. 

Since the data path is only 8 bits wide, 
there is a saving in parts, and a reduc- 
tion of board space of about 7/3 can be 
realized over a 16-bit approach. Direct 
peripheral interfacing is also easier 
since most reasonably priced periph- 
erals handle data 8-bits at a time. With 
an 8-bit system requiring eight 64K-bit 
memory chips for each 64K-byte block, 
this is cheaper than going to 16-bit wide 
memory. Since the iAPX 188 (80188 is 
the part number) combines high-perfor- 
mance 16-bit internal architecture with 
an 8-bit bus interface, this allows 20- 
megabyte addressing and 64K-bytes of 
I/O addressability, which is becoming a 
“standard” in modern microcomputers. 
In performance, the 80188 can provide 
up to 65% to 95% of the performance of 
its 16-bit relatives while retaining the in- 
terface advantages of the 8-bit data bus. 

Besides the CPU, several functions 
have been integrated on the 80188. One 
of these is the clock generator that pro- 
vides an 8-MHz system clock. Other 
functions include two 16-bit program- 
mable timer/counters for implementing 
baud-rate generation, real-time clocks, 
and delay counters, with a third counter 
(not externally connected) used to im- 
plement time delays and which can be 
used as a prescaler. 

Also included are two high-speed, in- 
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Fig. 1. Block diagram of the various parts of the iAPX 188. 


dependently programmable DMA 
channels to provide data transfers be- 
tween system memory and I/O devices. 
DMA transfers can occur between 
e memory and I/O or within the same 
pare 2 8 i | i space (M-M, or I/O-I/O). Each DMA 
= channel maintains two 20-bit source 
and destination pointers that can be in- 
cremented, decremented, or left un- 
changed after each transfer. Data trans- 
fers occur a byte at a time, and can be 
anywhere within the 1l-megabyte ad- 
dressable memory space. This allows a 
maximum transfer rate of 1 Mb/s. The 
user can specify several different modes 
of operation via the on-chip DMA 
channel control word. 

A multi-level programmable inter- 
paiegest mate! rupt controller that can resolve priority 
RD/QSMD 

este among up to five external interrupts 
WR/QS1 | ce TMR OUT 1 plus interrupts from the five internal 
oss : TMR OUT 0 sources (timer, DMA, etc.) is also pro- 

Ag ‘S6 Fgliegigesi or TMRIN 1 vided in the chip. Each interrupt has a 
ARS TMRINO programmable priority level and a pre- 
pido DRQ1 assigned interrupt vector type used to 
nS PAQG derive an address to a table in memory 
where the interrupt service routines are 
stored. This enhancement makes the 
iA PX 188 interrupt response time about 
50% faster than the 8088. Multiple 
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Fig. 2. The 68-pin, leadless package 
has 17 pins on each side. 
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8259A’s can be cascaded to provide up Wheel ga tie 2) ot : 


to 128 external interrupts. 

Integrated programmable memory 
and peripheral chip-selects, plus a pro- 
grammable ready generator, replace 
many of the conventional TTL devices 
required to interface system memory 
and I/O devices to the CPU. The wait- 
state generator is necessary so that the 
CPU can interface to memory and I/O 
devices of varying speeds. The result of 
the integrated logic eliminates external 
propagation delays, thus speeding up 
the data flow. Three memory ranges 
(lower, middle, upper) can be pro- 
grammed to variable lengths (1K, 2K, 
4K, ...256K) so that a variety of mem- 
ory chip sizes can be used. Also, any- 
where from zero to three wait states can 
be programmed so either high-speed or 
low-cost and slower memories can be 
used. 

The added functionality of the 80188 
(i.e., timers, DMA, interrupt controller, 
chip selects), uses on-chip 16-bit regis- 
ters for each integrated device con- 
tained in a 256-byte control block. This 
logic is shown in Fig. 3. The control reg- 
ister block may be I/O or memory 
mapped based on initialization for a 
new control block pointer in the CPU. 
Except for these additions, the register 
architecture of the 80188 is identical to = : : 
the 8086/8088. JC _ MAX COUNT - 

A local bus controller provides the re- . » vORVE® 
quired address, data, and control sig- MODE/CONTROL 
nals to the local system bus. The pipe- WORD y 
lined architecture of the 80188 allows , 
savings in memory cost since instruc- 
tions are prefetched into a 4-byte execu- cue : 
tion queue, high performance can be ALL 16 BIT REGISTERS 
maintained while using slower (thus less 
expensive) memory. Other cost savings 
come from the use of an 8-bit rather TIMER TIMER TIMER2 DMA DMA INT2  INTS 
than a 16-bit external data bus. A typical 0 \ 2 ( 
iAPX 188 computer is shown in Fig. 4. 

Since the iAPX 188 is software com- 
patible with the 8086 and 8088 CPU’s, 
compilers, operating systems, and ap- 
plication programs written for the 
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new CPU. Current operating systems CONTROL REG. — MASK REG. 
include Intel’s iRMX 86/88; Digital : ‘ 

Research’s CP/M-86, and CP/NET; IN-SERVICE 
and Microsoft’s MS-DOS and Xenix (a enmerasre — 
Unix implementation). All popular pro- EXT. INPUT 0 a pls py 

gramming languages are available, in- CONTROL REG. nse, RESOLVER _ MASKREG. ~ 


cluding BASIC, Fortran, Pascal, Cobol, 


Fig. 3. Block diagrams of the er ee 
DMA control logic (top), three timer ee 
circuits (center), and EXT. INPUT 3 INTERRUPT 
interrupt controller (bottom). CONTROL REG. REQUEST TO 
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for each integrated device. 
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Because it lets you try Sundex’s 
Personal Payables™ program, 
designed to take over tedious bill 
paying chores. 


Personal Payables:” 

writes checks—standard or 
continuous form 

alerts you to payments coming 
due 

stores amounts payable for 
regular payments 

keeps continuous, accurate 
balance 

handles up to 10 checking 
accounts 


And We've Taken the Fear Out of 
Trying. . .our easy-English manual 
and on-screen instructions make it 
easy for anyone in the family to 
do it. 

Start now to write off writing checks! 
To Try It—send $19.95 for 

full use of program (limited to 
writing 8 checks). When you're 
ready to buy it, call us toll free for 
the access code and we'll bill you 
for the balance ($80.00). To Buy It 
NOW —send $99.95 and never 
write another check 
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Fig. 4. Block diagram of a typical way in which 
the 80188 (iAPX 188) could be used in a computer. 


PL/M, and C. And applications pro- 
grams that can run on computers based 
on the iAPX 188 already abound. 

As previously mentioned, new in- 
struction types have been implemented 
on the new CPU. These include a block 
move, push or pop all registers, 
rotate/shift immediate, and multiply 
immediate. These new instructions not 
only increase the raw computing speed 
of the CPU, but they also apply to high- 
level languages and multitasking 
implementations. 

The iAPX 188 delivers about twice 
the performance of the 5-MHz 8086/ 
8088. This is attributed to some hard- 
ware enhancements. For instance, effec- 
tive address (EA) calculation typically 
involving the addition of a segment reg- 
ister plus a displacement and some in- 
dex value to a given segment is per- 
formed by an on-chip microcode 
sequence in the 8086/8088. In the 
80188, this calculation is performed by 
a dedicated hardware adder in the Bus 


Interface Unit (BIU) of the CPU. Addi- 
tionally, the 80188 executes many in- 
structions in fewer clocks than the 
8086/8088. 

The use of the 8087 Numeric Proces- 
sor Extension allows operations such as 
arithmetic, trigonometric, exponential, 
and logarithmic instructions to show an 
increase in speed of some two orders of 
magnitude. Other chips, such as the 
82720 GDC, 82730 Text Coprocessor, 
and the 82586 Ethernet Controller are 
also compatible with the iAPX 188. 

In sum, the iAPX 188 represents an- 
other evolutionary step forward in 
microprocessors. Its performance is 
said to double that of its 8088 cousin, 
while cost is half as much. Moreover, 
software compatibility with the 8088 is 
maintained. You can expect to see com- 
puters incorporating this chip in the 
very near future. The next move is up to 
competitive processor makers, who will 
likely follow with their new-generation 
CPUs. ) | 
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SCRIPT 64 EXECUTIVE WORD PROCESSOR 


Rated best by COMMODORE. This is the finest word processor available. Features include line and paragraph insertion/deletion, indenta- 
tion, right and left justification, titles, page numbering, characters per inch, etc. All features are easy to use and understand. With tabs, 
etc. SCRIPT-64 even includes a dictionary/spelling checker to make sure your spelling is correct. The dictionary is user customizable to 
any technical words you may use. Furthermore, all paragraphs can be printed in any order so doctors, lawyers, real estate agents, and 
homeowners will find contract writing and everyday letters a snap. To top things off, there is a 100 page manual and help screens to 
make learning how to use SCRIPT-64 a snap. This word processor is so complete we can’t think of anything it doesn’t have. When com- 
bined with the complete database you have a powerful mailmerge and labe! program that lets you customize any mailing list with per- 
sonalized letters. List $99.95. Sale $79.00. (plus postage) Disk Only. 


COMPLETE DATA BASE 


This is a user friendly database that makes any information easy to store and retrieve. The user defines the fields and then can add 
change, delete and search for any category he wants. When combined with the SCRIPT-64 Executive Word Processor you can search out 
any category (zip codes, hair color, etc.) and print super personalized letters. List $89.00. Sale $69.00. (pilus postage) Disk Only. 





TOTAL WORD PROCESSOR PLUS 5'2 





This top quality word processor was specially designed for PROTECTO ENTERPRIZES. Features include line and paragraph insert and 
delete, right and left justification, multiple copies, and line spacing. Extra functions include mailmerge, embedded footnotes, extra user 
defined character sets, plus a complete label program. List $69.90. Sale $56.00. (plus postage) Disk add $7.00. 


QUICK BROWN FOX WORD PROCESSOR 


(Cartridge). Nationally advertised all purpose word processor that uses menu control to let you manipulate your text. Includes the 
features most often asked for including right and left justification, wordwrap, and more. List $69.00. Sale $59.00. (plus postage). 
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Ss work and 
sacrifices. 


Whoever said, ‘‘The best things in life 
are free;’ was writing a song, not living 
a life. Life is not just a bowl of cherries, 
| and we all know it. 
You fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don’t have to go to a classroom. 
The classroom comes to you. 


Why electronics training? 

Today the world depends on 
technology. And the ‘‘brain’’ of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing...even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 


Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1. No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 


Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 


CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that’s right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 


facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It’s built on ideas. So, look fora 
program that starts with ideas and 
builds on them. Look to CIE. 


Programmed learning. 

That’s exactly what happens with 
CIE’s Auto-Programmed® Lessons. 
Each lesson uses famous ‘‘programmed 
learning’’ methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 


Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 
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answer your question in terms you can 
understand. | 


CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government-certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE’s courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 


who take the exam get their licenses! 


You can be among the winners. 


Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 


Today is the day. Send now. 

Fill in and return the postage-free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You’ll get a FREE © 
school catalog plus complete 
information on independent home 
study. For your convenience, we’ll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 
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How the new digital audio 
4.7-inch playback record system works 





By David Ranada 





Compact Disc players—the hottest 
new products to appear on the audio 
scene in quite some time—are probably 
the most complex and sophisticated 
electronic devices for the home ever of- 
fered to the consumer. They are de- 
signed to play back, with extraordinari- 
ly high audio fidelity, up to 75 minutes 
of music recorded on mirror-finish 12- 
centimeter (4.7”) acrylic discs. The sys- 
tem does not wear out or damage the 
discs while it is playing them since only 
a light beam contacts the disc to read it 
out; that light comes from a semicon- 
ductor laser. 

CD players combine aspects of a 
home computer’s disc drives (in the 
player’s disc-drive and laser-tracking 
servos), a specially programmed micro- 
processor (to handle a player’s control 
functions), a digital signal processor (to 
decode and correct the digital-audio bit 
stream), and a high-quality, high-preci- 
sion digital-to-analog conversion sys- 
tem (to change the digital audio data 
into normal audio signals of high sonic 
quality). How do all these systems inter- 
act to make a CD player work? 


Digital Audio Basics. A digital-audio 
recording/playback system converts a 
smoothly changing, analog waveform 
into a series of binary numbers describ- 
ing the waveform, records those num- 
bers as pulses on a suitable medium 
(magnetic tape or the master disc for 
Compact Disc pressings), plays back 
those pulses, converts them into num- 
bers, and finally reconverts the numbers 
into a smoothly varying analog wave- 
form (Fig. 1). How can such a system 
provide the high audio quality claimed 
by advocates of digital audio? After all, 
typical Compact Disc player specifica- 
tions claim a dynamic range of more 
than 90 dB, flat (0.2 dB) frequency re- 
sponse to 20,000 Hz, distortion of less 
than 0.01%, arid no wow or flutter. 
The answer lies in the way the two ba- 
sic operations of digital audio are per- 
formed. The first operation is called 
sampling. If the amplitude of a 
waveform—any waveform—is some- 
how captured or frozen at regular, 


closely spaced intervals, the waveform 
is said to be sampled. The waveform in 
Fig. 1A gets sampled in Fig. 1B, the 
samples being the points at the ends of 
the vertical lines. Mathematical models 
of this activity say that as long as sam- 
ples are made at least twice as frequent- 
ly as the highest frequency contained in 
the signal being sampled, no informa- 
tion is lost. From the information con- 
tained in the samples the waveform can 
be exactly reconstructed, as long as the 
waveform did not contain any frequen- 
cies greater than the sampling rate. The 
Compact Disc system’s designers want- 
ed it to have a frequency response ex- 
tending to 20,000 Hz, so the audio sig- 
nal for Compact Disc master tapes is 
sampled 44,100 times per second. The 
sampling rate is 44.1 kHz, more than 
twice the highest frequency desired by a 
slight margin. | 

Quantization—the second basic oper- 
ation of digital audio—is shown in Fig. 
1B and 1C. It is simply the measure- 
ment of the amplitude of the samples, 
the results of which are shown here in 
arbitrary numerical units in both deci- 
mal and binary representation. Binary 
representation is used by analog-to-digi- 
tal converter (ADC) circuits in digital- 
audio equipment. 

Note that the measurements are not 
infinitely precise; there is some “‘round- 
ing off’ to the closest integer value. 
Making an infinitely precise measure- 
ment would generate a number with an 
infinite number of digits (or bits); there 
has to be a practical limit imposed to the 
resolution of the measurement. This 
limitation creates noise and distortion in 
the reproduced signal, but the noise and 
distortion can be reduced to any level by 
increasing resolution of the ADCs. 

In the Compact Disc system, audio is 
encoded with 16 bits of resolution, 
meaning that the ADCs used in Com- 
pact Disc mastering can distinguish 
changes in voltage levels of 1 in 2**. This 
translates to 1 in 65,536 or the equiva- 
lent of 1” in about 1 mile. With this de- 
gree of resolution, the signal-to-noise 
ratio or dynamic range of the CD sys- 
tem can be greater than 90 dB, the theo- 
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retical limit being a little better than 97 
dB. Since quantization error is also re- 
sponsible for nearly all the distortion in 
the digital audio process, it too is re- 
duced to very low levels with 16-bit 
encoding. 

The digital numbers from the ADC 
are converted into a pulse train (Fig. 
1D) for recording on tape or on a Com- 
pact Disc master. Since it has only two 
possible values (high and low, corre- 
sponding to 1 and 0), this waveform is 
far more immune to distortion and noise 
in the recording and playback process 
than the original analog waveform. Dis- 
tortions that can and do occur in the 
data-storage media (tape or optical disc) 
only rarely change the recorded pulse 
train enough to confuse the decoding 
circuitry as to whether a high or low 
value was intended. 

In playback—this is where a CD 
player comes in—the original pulse 
waveform is recovered from the record- 
ed waveform (Fig. 1E). After it is con- 
verted into the original numerical se- 
quence (Fig. 1F) the series of digits is 
fed into a digital-to-analog converter 
(DAC) which changes them into dis- 
crete voltage levels (Fig. 1G). Because 
the numbers are clocked into the DAC 
at the same rate as they were generated 
at the ADC during the recording pro- 
cess, variations in the speed of the play- 
back medium do not affect the repro- 
duced waveform. Therefore, wow and 
flutter are eliminated! 

An output-smoothing circuit re- 
moves the inaudible ultrasonic compo- 
nents that give the staircase waveform 
it’s disjointed character. The filtered 
waveform makes up the output of the 
digital audio system, an output that is a 
very high-fidelity replica of the original 
input signal. 


The Compact Disc and Player. Be- 
fore exploring some of the processing 
that goes on inside a Compact Disc 
player let’s take a look at what a CD 
player has to play, the Compact Disc it- 
self. Audio information is recorded on a 
CD pressing in a track of microscopic 
“pits” on the surface of a transparent 
acrylic disc 12 centimeters in diameter, 
as shown in an accompanying photo. 
These pits average slightly less than 1 
micrometer in length; each revolution 
of the track is 1.6 micrometers away 
from the next. Data is contained in the 
length and spacing of the pits and the 
spaces (“‘lands’’) between them. 

A cross-section of a CD pressing is 
shown in Fig. 2A. In it you can see that, 
though the pits (P) are made as indenta- 
tions, they appear as “bumps” to the 
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scanning laser beam. It comes up 
through the bottom of the disc, hits the 
aluminized signal surface (AL), and is 
reflected out again. Changes in the in- 
tensity of reflected light are detected 
(Fig. 2B) and converted to a digital bit 
stream (Fig. 2C). The pits are protected 


_on one side by the bulk of the disc’s plas- 
‘tic substrate (S), and on the other by a 


tough lacquer coating and a label (PR). 
A typical mechanical arrangement of 
a Compact Disc player is shown in Fig. 
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Fig. 1. Basic operations of digital audio: sampling (B); quatization (C); 
recover of data (E,F); and reconversion of data into an audio signal (GH). 
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3 and the illustration on page 40. It con- 
sists of an optical scanner, containing a 
semiconducter laser and a photodiode, 
mounted on a tracking device that al- 
lows the scanner to move across the face 
of the spinning disc. The disc spins 
counterclockwise in relation to the laser 
beam and the track of pits starts toward 
the center of the disc and moves toward 
the outside edge, both movements being 
opposite to those with analog (black- 
disc) records. The speed of rotation 
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slows down between the start of a disc 
and its finish. 

It starts out spinning at around 500 
rpm and ends up spinning at about 200 
rpm if the program extends close to the 
edge of the record. The speed is con- 
trolled by servo networks so that the 
track is always passing over the laser at 
between 1.2 and 1.4 meters per second. 
The steady decrease in rotation speed 
increases the amount of information 
that can be held on the disc. If the rota- 
tion rate were constant, the pits and al- 
ternating lands near the start of the disc 
would be unnecessarily large. 


Data on Disc. [t would be a stupendous 
and misleading oversimplification to 
say that digital-audio data gets recorded 
on a Compact Disc exactly as it 
emerged from the digital-audio master 
recorder. There is a good deal of digital 
signal manipulation on the audio data 
before it finds itself on the signal-surface 
of a Compact Disc. Most of this pro- 
cessing is undone by a CD player in its 
operations to recover the original digi- 
tal-audio. Then why is all the processing 
necessary? The three main reasons are: 
to increase the playing time of a CD, to 
make it audibly immune to disc damage 
(scratches, fingerprints, small pressing 
defects), and to provide special digital 
control and data signals for advanced 
Compact Disc applications. 


Disc 


Magnet 


Collimator lens 


Photo detector 


Fig. 3. Cross section of a laser 
scanner showing how servo 
Signals pull on a magnet 
attached to the focusing lens. 
(Courtesy Philips) 


Figure 4, as complicated as it appears 
at first glance, summarizes all the main 
digital operations performed to a digi- 
tal-audio signal on its way to the master 
Compact Disc. The digital data on a CD 
is gathered into units called frames and 
the diagram depicts the encoding pro- 
cess for one frame (which takes only 
about 136 microseconds to be scanned 
by a CD player’s laser). 

The digital-audio signal content of a 
CD frame consists of enough informa- 
tion to make up six sampling periods 
(Fig. 4A). Since there are 32 bits gener- 
ated in one sampling period (16 bits per 
stereo audio channel every 22.68 micro- 
seconds) there are 32 x 6 = 192 audio- 
data bits per frame (Fig. 4B). Each 16- 
bit sample is broken down the middle 
into two 8-bit bytes, called symbols in 
CD terminology (Fig. 4C). One symbol 
contains the 8 most significant bits of 
the sample, the other contains the 8 
least significant bits. This repartitioning 
of the data yields 24 symbols containing 
only digital-audio data per frame. 

The first major signal-processing op- 
eration on the audio data during the en- 
coding process is depicted in Fig. 4D 
and E. These two lines depict the func- 
tions that make the data stream immune 
to transmission errors due to disc de- 
fects or damage. 

They start with the generation of re- 
dundant data that a CD player will use 
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Fig. 2. A 1.2-mm thick Compact Disc 
(A) consists of three layers: an 
acrylic substrate (S), an aluminized 
reflecting ‘‘signal surface“ (AL), 
and a lacquer coating and label (PR). 
The pits (P) are pressed from above 
but the laser beam scans from below. 
The reflected intensity of the beam 
varies as the pits pass by (B) and these 
variations hold the digital-audio data (C). 


to detect and correct for any errors in 
the data stream as read by its laser (see 
box on page 45). Simply put, the redun- 
dant data is a mathematical summary of 
the digital-audio data contained in the 
frame and is a special form of parity- 
check code (for those of you familiar 
with digital data transmission). The 
first error-correction symbols to be gen- 
erated are the four Q symbols which 
find their places in the middle of the 
frame. 

Next comes interleaving, a process 
for making the recorded signal immune 
to disc scratches and other relatively 
large-scale defects (see accompanying 
box). Interleaving scrambles the sym- 
bols from a large number of frames pre- 
ceding and following the one being en- 
coded in the diagram. This scrambling 
(depicted by the arrows between Fig. 
4D and E) is performed in a very strictly 
defined way, which moves originally 
consecutive symbols to distantly sepa- 
rated frames, and which moves symbols 
from distant frames into the one under 
construction. The Q-parity symbols 
also undergo this shuffling process. No 
data is left out or repeated—the number 
of digital-audio symbols per frame is 
still 24, the number of Q-parity symbols 
is still 4—its just that 28 previously con- 
secutive symbols find themselves strewn 
over about 40 different frames in a very 
regular, and undoable pattern. 

After interleaving, four P-parity er- 
ror-detection/correction symbols are 
calculated from the 24 audio and 4 Q- 
parity symbols now in the frame. This 
additional parity data is tacked onto the 
end of the frame. The whole parity/ 
interleaving scheme is called CIRC 
(Cross-Interleave Reed-Solomon Code). 
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To the start of the frame is added one 
8-bit symbol containing control and dis- 
play (C&D) bits. At present this symbol 
is used only to hold data about the 
timings of each musical selection on a 
Compact Disc, and data signalling 
where each selection begins and ends. 
This information is used by a CD player 
to cue up individual selections. 

Future applications of the C&D sym- 
bol include text data for lyrics; graphics 
data for computer-type displays on 
TV’s and monitors; and ultimately vid- 
eo data in conjunction with a video 
frame-store system. The C&D symbol 
can also be made to carry a telephone- 
quality digitally encoded voice signal 


for sing- or play-along recordings. 
(Since the C&D symbols contain 8 bits 
and occur 7,350 times per second—once 
per frame—a voice signal with a signal- 
to-noise ratio of about 45 dB and a fre- 
quency range up to about 3,500 Hz can 
be carried.) 

Players for all these advanced func- 
tions have not yet been issued. In fact, 
some or the most technically complex 
options, like computer graphics and 
video, are still in the planning stages. 


Modulations. At this stage (Fig. 4E), 
the frame consists of 33 8-bit symbols of 
digital-audio (24 symbols), parity-check 
(8 symbols), and control/display data (1 


symbol). This symbol sequence is then 
fed into a digital modulation circuit 
which converts, via a read-only-memo- 
ry look-up table, each 8-bit symbol into 
a 14-bit word in a process called EFM 
(Eight-to-Fourteen Modulation). Es- 
sentially the 8-bit symbols modulate a 
bit pattern 14 bits wide (Fig. 4F and G). 
Why is this done? 

The full answer to that question is 
rather complex, but it boils down to the 
fact that about 25 per cent more infor- 
mation can be stored on a Compact Disc 
if the 8-bit symbols are converted to 14- 
bit words with certain special proper- 
ties. To the CD user this increase of “‘in- 
formation density’’ means longer 
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playing times. Accompanying this in- 
crease of playing time, EFM decreases 
the CD system’s sensitivity to disc and 
optical-system defects and production 
tolerance variations. 

The signal created in a CD player’s 
photodiode detector circuitry by the 
EFM sequence of pits and lands has two 
more important properties: it has low de 
(0-Hz) content and it is “‘self-clocking”’. 
Low dc content is important because 
the servo systems which keep a CD 
player’s laser ‘‘on track”’ utilize low-fre- 
quency control and feedback signals. 
Any dc content in the signal from the 
photodiode detector can throw off the 
tracking of the laser. (Think of a very 
long pit or land as having substantially 
higher dc content than rapidly alternat- 
ing, small pits and lands.) EFM has very 
little O-Hz in its waveforms since the 
spacing and lengths of pits and lands is 
strictly controlled. 

A CD player must synchronize its op- 
eration with the data coming from the 
disc and must also synchronize the rota- 
tion rate of the disc with the operation 
of the CD-decoding circuits. EFM has 
self-clocking properties allowing a CD 
player to determine which bit belongs to 


which symbol during decoding. 

While the 8-bit symbols are converted 
into 14-bit EFM words, three additional 
bits are added to each word. These 
“merging bits’’ are calculated to further 
reduce the dc content of the signal. Fi- 
nally, the end of the frame is marked by 
a sync signal of 24-bits length together 
with three merging bits. In all, a frame 
which started out as 192 audio bits now 
contains 588 channel bits. These are re- 
corded onto a Compact Disc so that a 1 
in the channel-bit sequence turns into 
the edge of a pit. A CD player’s decoder 
circuits really don’t care if they are 
scanning pits or lands; the circuits are 
sensitive to pit edges. It makes no differ- 
ence whether a logic “‘1”’ is encoded as a 
pit or a land. 


Inside a CD Player. A Compact Disc 
player has to undo all the encoding steps 
just described in order to recover the 
original 16-bit digital audio samples. 
The process, very simply described, fol- 
lows this sequence: 

1. Light from the player’s semicon- 
ductor laser is focussed through a 
prism/lens optical system onto the sur- 
face of the spinning disc. 
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Fig. 4. Read from top to bottom, this chart summarizes the operations applied 
to a digital audio signal before it gets on a Compact Disc. Read from bottom 
up, it summarizes the CD player recovery process. 
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2. The reflected laser beam returns 
through the same optical system but is 
diverted to a light-sensitive detector (a 
photodiode array). 

3. The photodiode output, after am- 
plification and filtering, is converted 
into a squared-off pulse train by the use 
of comparator circuitry. 

4. The pulse train of zeros and ones 
(corresponding to Fig. 4H) is demodu- 
lated according to the rules of EFM into 
8-bit symbols carrying audio data, pari- 
ty-check information, and C&D data. 

5. Data control/error-detection- 
correction/memory circuits de-inter- 
leave and correct the data using the 
CIRC decoding rules. 

6. Sixteen-bit digital-audio samples 
are assembled from the error-corrected 
symbols and sent to the 16-bit digital-to- 
analog converters where they are con- 
verted into analog voltages. 

7. The staircase-shaped DAC out- 
puts are smoothed by sharp-cutoff 
lowpass filters and the resulting analog 
signals make up a CD player’s audio 
output. 

This brief summary pays short shrift 
to the complexity and sophistication of 
the operations and circuitry involved. 
Semiconductor lasers are not universal- 
ly used components, let alone in mass- 
market consumer products like CD 
players. Steps 4 and 5 make use of com- 
plex LSI chips, without which the build- 
ing of a practical and affordable CD 
player would be impossible. For exam- 
ple, the three Sony-developed chips per- 
forming steps 4 and 5 and used by them 
and several other companies in their 
first CD players contain the equivalent 
of about 7,500 gates, not including a 16 
kilobit RAM necessary for the process- 
ing. Sixteen-bit DACs weren’t even 
available in low-cost monolithic form 
five years ago. 


Tracking. That short list of CD-player 
functions also glosses over two of the 
most fascinating applications of servo- 
loop techniques: the turning of the disc 
and the tracking of the track of pits 
by the laser/optical system. These two 
operations are controlled by digital/ 
analog/electromechanical servo loops 
of fascinating complexity. They are so 
intricate, in fact, that only a very broad 
description of them can be given here. 
As mentioned before, the rotation 
rate of the disc is locked to the frame 
rate, which itself is determined by char- 
acteristics of the disc’s data stream. 
Phase-lock techniques are used to keep 
the rate of disc rotation generally syn- 
chronized with the frame rate. Exact 
synchrony is not necessary because of 
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Probes and expert advice. One 
free call gets it all! You can order, 
or obtain literature, through the 
Tektronix National Marketing Center. 
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the self-clocking nature of the data 
modulation scheme; EFM demodula- 
tion chips can determine where each bit 
belongs from the signal itself. 
Servo-loop feedback techniques also 
keep the laser trained and focussed on 
the pit track. The precision of the servos 


systems that accomplish this is very 
high. Taking tracking as an example, 
the laser system must be guided over a 
spiral of pits with a pitch of only 1.6 
micrometers. Disc eccentricity and 
player tolerance may cause the track to 
swing from side to side; the maximum 
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Fig. A. An interleaving scheme like that 
shown here is used by the CD system 
to reduce effects of large-scale 

disc damage. 
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permitted swing is 300 micrometers. 
Yet for accurate decoding, the tracking 
servo must allow the laser beam to fol- 
low the pits to with 0.01 micrometers 
and also must absorb the effects of vi- 
brations and jolts applied to the player 
chassis. 

When it comes to focussing the laser 
beam onto a CD’s inner signal surface, 
the focus servo must be able to cope 
with disc warps of up to 1 millimeter. 
The focussing system, however, must 
maintain focus on the signal surface to 
tolerances 1,000 times smaller: +1 
micrometer. 

A CD player performs such feats of 
electromechanical precision by moni- 
toring the shape and/or intensity of the 
laser beam after it is reflected off the sig- 
nal surface and back into the optical sys- 
tem. Deviations in the shape or intensity 
of the beam as detected by a photodiode 
array are used to move the optical sys- 
tem’s objective lens nearer or farther 
from the disc surface to cope with focus- 
sing errors), or to move the optical sys- 
tem as a whole across the surface of the 
disc (to correct for tracking error). 


What’s Next. Even though the 
Philips/Sony Compact Disc is a tre- 
mendous engineering achievement, it is 
only part of the start of what will proba- 
bly be a revolution in information-stor- 
age technology: the optical age. In its 
present form, a Compact Disc can hold 
about 16 gigabits of raw data. If the 
EFM modulation system is used to store 
computer data, a CD will hold about 
9.14 gigabits or 1.14 gigabytes. If half of 
that capacity is used as redundant data 
for error detection and correction, one 
Compact Disc could hold about 570 
megabytes of digital data, about 1,000 
times the amount of a high-density flop- 
py disc. (The error-correction system 
for the audio CD, as good as it is, still 
lets through too many interpolated and 
undetected errors to be tolerated in 
data-only applications, thus the very 
conservative assumption of 50 percent 
data redundancy.) 

Since its small size increases produc- 
tion yields and lowers production costs 
over its larger (12”) LaserVision video- 
disc counterpart, don’t be surprised if 
the high information capacity of the CD 
system becomes a standard medium for 
mass distribution of software and data 
bases. The enormously larger data-car- 
rying capacity of the 12” LaserVision 
system can even make it impractical for 
mass distribution purposes; who needs 
all that data anyway? 

Software distribution won’t be the 
only data application of the Compact 
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Disc system. Efforts are being made at a 
number of companies to come up with a 
practical, inexpensive method of record- 
ing on Compact Discs and optical 
videodiscs. Not only will home digital- 
audio disc recorders become possible 
with the development of such technol- 
ogy but home computers could easily 
use a recordable CD for storage of large 
amounts of information. Even an 
unerasable CD recording system could 
be useful. 

At present, research efforts are being 
directed towards a_ suitable 
laser/recording substrate combination. 
The semiconductor lasers used in audio 
CD players are too weak to directly 
“write”? on Compact Discs. 

All that relates to developments five 
to ten years away from reaching com- 
mercial reality. Much closer to appear- 
ing on your electronics dealer’s shelves 


is a digital signal processor for audio 
signals. Already, relatively slow micro- 
computers in typical home computers 
are being put to good use in audio via 
specialized Fast-Fourier-Transform 
measurement system (like the IQS sys- 
tem Julian Hirsch uses in testing audio 
equipment). Now under development 
are ultra-fast, special-purpose 
arithmetic processors which, under 
control of a microprocessor, can be 
made to perform such audio tricks as fil- 
tering, reverberation simulation, com- 
pression, expansion, click and pop re- 
moval, and sound synthesis and mixing 
while an audio signal is still in digital 
form. Among the many advantages that 
all-digital signal processing promises 
are no audible degradation in signal to 
noise ratio or distortion levels, the capa- 
bility of extraordinarily complex 
realtime operations on an audio signal, 


A Hands-On Look at Magnavox’s 
FD1OOOSL Compact Disc Player 





MANUFACTURED by the parent compa- 
ny, Philips of Holland, the Magnavox 
Model FD1000SL is the simplest, most 
compact, and least expensive of the 
“first generation” of CD (Compact 
Disc) players to reach the United States 
market. It resembles a small, top-load- 
ing cassette deck, with a hinged clear- 
plastic compartment cover that swings 
up for loading and removing discs. The 
sloping upper-front portion of the case 
contains several pushbutton operating 
controls. The machine is enclosed in a 
satin-silver-colored polystyrene case 
that measures 12%” W x 1044” D x 
2%" H and weighs approximately 11 lb. 
Suggested retail price is $800. 


General Description. The CD is the 
long awaited “digital disc,’ about 


50 


which we have heard so much in recent 
years. Analog programs are sampled at 
a 44.1-kHz rate and converted to 16-bit 
digital form. The digital information 
controls a laser beam that burns micro- 
scopic pits into a master disc, forming a 
spiral pattern somewhat like that of a 
conventional analog record. 

In its final form, the compact disc is 
silver colored and measures 434” in di- 
ameter. Recording is on only one side, 
the flip side being used for the label. The 
recorded surface is protected by a tough 
transparent plastic coating, making the 
disc relatively immune to damage from 
normal handling. (Fingerprints, for ex- 
ample, have no effect on the sound qual- 
ity of a digital disc.) And, since no me- 
chanical contact is made with the 
laser-read disc during playback, it does 





and, last but certainly not least, soft- 
ware based processing. 

Imagine an audio component looking 
much like a popular video-game con- 
sole. Just plug in a cartridge and the sys- 
tem becomes a digital ambience synthe- 
sizer, or a digital multi-band equalizer, 
or a tick/pop remover for playing these 
old-fashioned stylus/groove recordings. 
Technologically such a system is possi- 
ble today; a commercial system may see 
the light of day as soon as two years 
from now. By then CD players will be 
supplied with direct digital-audio data 
outputs so a direct link from recording 
studio to a home stereo system’s power 
amplifier will be possible. The CD play- 
ers and recordings available today are 
the start of our digital audio future, a fu- 
ture which promises extraordinary op- 
erating flexibility, convenience, 
and—above all—sound quality. ) 


not wear out or lose fidelity with repeat- 
ed playings: Play is from the inside to- 
ward the perimeter. During play, the 
disc’s rotating speed varies from 500 to 
200 rpm to maintain an approximately 
constant linear scanning velocity of 1.2 
to 1.4 meters per second. 

The sonic performance of the com- 
pact disc is vastly superior to that of any 
medium previously available for home 
reproduction, surpassing even the most 
advanced professional analog tape re- 
corders. Specifications of the Magnavox 
FDI1000SL, typical of those for most 
CD players, include a frequency re- 
sponse of 20 to 20,000 Hz +0.3 dB, dy- 
namic range and signal-to-noise ratio 
that exceeds 90 dB, and harmonic dis- 
tortion of less than 0.005% at maxi- 
mum output. An almost literally zero 
flutter percentage is obtained, thanks to 
playback timing being controlled by a 
quartz crystal oscillator. 

Within the player, a laser scans the 
pits on the revolving disc, and its reflec- 
tion from or absorption by the disc (a 
function of the recorded pattern) is 
sensed by a photodiode and forms a se- 
ries of digital words. The bit stream is 
converted to analog form by 16-bit D/A 
converters and filtered to remove all 
content beyond 20,000 Hz. Unlike most 
CD players that use physical filters, the 
FD1000SL employs digital filtering. 

The operating controls are reminis- 
cent of those on a cassette deck includ- 
ing PLAY, PAUSE, and STOP, as well as 
high speed FWD and REV SEARCH. Oth- 
er smaller buttons control special pro- 
gramming features. 
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TX-80 printer from Star Micronics. It’s the under print element). | 

200 printer that’s whisper-quiet, prints6O0 cps * The STX-80 thermal printer from Star 

nd is ready to run with most popular personal = * ay Micronics. It combines high performance with 

omputers. , a very low price. So now, there is nothing in 
The STX-80 has deluxe features you would 4 the way of owning a quality printer. 


"Manufacturer's suggested retail price. 
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...CD DIGITAL AUDIO 


When the machine’s disc-compart- 
ment cover is raised by pressing a but- 
ton at its front-left corner, a spindle is 
exposed onto which the disc is placed, 
recorded side down. The cover is then 
closed manually. Pressing PLAY causes 
the disc to spin for a few seconds, sup- 
plying information on the number of 
separate selections and their precise lo- 
cations on the disc (similar to the action 
of a computer/disc catalog). Green 
LEDs, visible through the window on 
the front panel, light up to show the to- 
tal number of programs, up to a maxi- 
mum of 15. Normally, as the disc is 
played in sequence from the first selec- 
tion, a second green LED lights below 
the track “‘catalog’’ to show which pro- 
gram is being played, advancing at each 
subsequent selection. At end of play, the 
unit shuts down. 

The CD player may be programmed 
to play tracks in any sequence, by 
choosing either those tracks to be 
played, or those to be omitted from the 
playing sequence. This is done with the 
STORE and SELECT buttons, and the 
track indicator lights show which have 
been programmed and which is being 
heard at any moment. The high speed 
SEARCH buttons can be used to slew the 
laser pickup to any point on the disc and 
resume play from that point when the 
button is released. Although most mu- 
sic records have fewer than 15 tracks or 
programs, the FD1000SL is not limited 
to that number. However, it considers 
everything following the track 15 to be 
part of that program, and cannot be spe- 
cifically programmed for higher num- 
bered selections. 


Laboratory Measurements. Tests of 
the Magnavox unit were made using 
special test discs from Philips and Sony. 
The frequency response (identical for 
both channels) was measured with the 
Philips 410 055-2 record, and was found 
to be flat within +0.15 dB from 20 to 
20,000 Hz, with the variation being in 
the form of small “ripples”? between 
4,000 and 20,000 Hz. Output from a ‘0 
dB” 1000-Hz recording was 2.03 volts, 
and the A-weighted S/N (measured 
with an IVIE IE-30A Audio Analyzer), 
was 99.2 dB referred to that level. The 
harmonic distortion, playing the 1000- 
Hz test tones of the Sony YEDS 2 
record, which are recorded at levels 
from O to —90 dB, was —95 dB 
(0.0018%) at 0 dB. Since the distortion 
components remain at about the same 
amplitude for all signal levels, the per- 
centage increased at lower recorded lev- 
els. Eventually it was masked by system 
noise, but even at a —20 dB level the 
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THD was —70 dB, or 0.03%. 

Intermodulation distortion was also 
measured at levels of O and —20 dB, 
with readings of 0.004% and 0.039% 
respectively (for an SMPTE measure- 
ment with 60 and 7000 Hz tones at a 4:1 
amplitude ratio.) Channel separation at 
1000 Hz (averaged for the two direc- 
tions of crosstalk) was 99 dB, and at 
20,000 Hz it was 93.5 dB. As expected, 
the flutter was unmeasurable, reading 
the instrument residual of 0.001% on 
our flutter meter (the same reading was 
obtained using the meter’s internal crys- 
tal controlled 3150-Hz signal). 

We made limited measurements of 
the model’s ability to withstand physi- 
cal shock without mistracking. All CD 
players are susceptible to losing optical 
contact with the recorded track if they 


“The total lack 

of noise, distortion, 
crosstalk, or flutter 
_. .ranscends any- 
thing previously 
available...” 


are jarred, and the Magnavox unit is no 
exception. However, it is at least the 
equal of a good record player in this re- 
spect, and has the advantage of being 
immune to acoustic feedback that can 
cause howling or simply a muddying of 
the sound when playing LP records. 
An important consideration for a 
compact disc player is its ability to cor- 
rect for bit errors, which are inevitable 
during playback. All available machines 
employ fairly elaborate error correction 
systems, typically designed to cope with 
interruptions of up to 3000 or more bits 
without loss of tracking or even a no- 
ticeable gap or noise in the program. To 
evaluate the effectiveness of these error 
correction circuits, we used a special 
Philips test disc on which a wedge- 
shaped portion of the information layer 
(recorded with music) is ‘“damaged,”’ so 
that the length of the dropout can be de- 
termined by reference to the disc por- 
tion being played. It also has dots of dif- 
ferent sizes painted on the transparent 
protective layer to evaluate the effect of 
external dirt or scratches on informa- 
tion retrieval, as well as a simulated fin- 





gerprint formed of parallel-ruled lines. 
The Magnavox FDI000SL was out- 
standing in this test, being completely 
unaffected by any of the errors on the 
test disc. 


User Comment. The Magnavox 
FD1000SL worked perfectly in extend- 
ed-use tests, playing a number of com- 
mercial-music CD records and sampler 
discs. The programming system was 
flawless, with the sound beginning ex- 
actly at the start of each programmed 
selection. However, the movement of 
the pickup to the programmed position, 
or under the control of the REV and 
FWD SEARCH buttons, was very slow 
compared to other machines we have 
used. For example, if selection #15 was 
the first programmed for playing, the 
unit required more than 18 seconds to 
reach it from the starting point, com- 
pared to typical times of 1 to 6 seconds 
for other machines. 

The Compact Disc is in its infancy, of 
course, and whatever opinions one 
might form on the basis of incomplete 
information or hearsay are likely to be- 
come modified in the future. Our reac- 
tion to it is overwhelmingly enthusias- 
tic. The total lack of noise, distortion, 
crosstalk, or flutter results in a listening 
experience that transcends anything 
previously available to an audio 
enthusiast. 

Not every digital recording is so out- 
standing (many come from analog mas- 
ters, and cannot be better than the mas- 
ter tape), but the medium is everything 
that has been claimed for it. It will not 
replace the LP record for some time, if 
ever, but will supplement it much as 
tape has supplemented records for de- 
cades. Inevitably, the price of the CD 
players will come down to the level of 
any reasonably good turntable or cas- 
sette deck, and at that time anyone who 
is serious about good sound will have 
added digital disc capability to his mu- 
sic system. 

It is important not to confuse the 
Compact Disc with the so-called ‘“‘Digi- 
tal Discs’’ that have been on the market 
for some time, and which are really con- 
ventional analog LP records made from 
digital master tapes. They are indeed 
likely to be superior to standard-type 
LPs. However, our experience suggests 
that a CD made from a good analog 
master tape is likely to be much better 
than an LP made from a good digital 
master. CD discs are expected to sell for 
$17 to $22 each, a premium price for a 
premium sound and long-lived 
fidelity. —Julian D. Hirsch 
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RADIO SHACK’S 


NEW TRS'‘80 DES 


WHEN the early TRS-80 Model I com- 
puters appeared, pioneering widely 
available, modestly priced personal 
computers, detractors jeered at the ab- 
sence of lower-case letter, color video, 
and calculator keyboard, calling them 
by the name, ““*TRASH-80.” Like “*Yan- 
kee Doodle,” the name stuck and be- 
came an affectionate one. The computer 
itself evolved through several modifica- 
tion Improvements and enhanced. ver- 
sions to become one of the-most popular 
computers ever built. 

Recently, when I reported on my trip 
to Ft. Worth and the Radio Shack Mod- 
el 100, I mentioned how I also saw, un- 
der wraps in the back office, the latest 
model in this successful serites—the 
TRS-80 Model 4. 3 

When I looked at the Model 4, my 
first thoughts were, “Oh, a white Model 
III, that’s nice.” When I began to use it, 
however, and understand its features 
and software, I kept saying “terrific, 
terrific!’ So I want to offer a new and 
well deserved name, “TERRIFIC-80,” 
for the newest and best of the marque. 

It is not until you sit down at the key- 
board, turn it-on, and start to use the 
computer that the differences become 
apparent. The CRT display is 80 char- 


acters by 24 lines instead of the 64 char- 


acters by 16 lines of the Model ILI. Ac- 
tually there are six video modes: 


@ White on black (normal) 

e Black on white 

@ 64 characters by 16 lines (Model II] 
mode) 














OPPER 





@ 32 characters by 16 lines (Model HI 
mode) 
@ 80 characters by 24 lines (Model 4 
nerereren) 
@ 40 characters by 24 lines (Model 4 
mode) 

The display can show the full ASCII 
character ket and 64. graphics 
characters. | 

The keyboard of the Model 4 looks 
similar to that of the Model II]. Howev- 
er, the former has several added keys 
that were sorely missed by users. One ts 
a CAPS key, which provides the useful 
caps-lock function. The others are the 
CTRL (Control) key, which was missing 
on the Model TI] keyboard, and SHIFT 





keys located on either side of the bottom 
row. There are also three user-defined 
function keys marked Fl, F2, and F3. 
These are used in application programs 
to provide single keystroke data entry. 

The major physical differences be- 
tween the new computer and the Model 
Ifjare internal.-In this case, i's what 


you don't see that counts. 


The Model 4 contains 64K bytes of 
user memory, Which can be upgraded to 
128K bytes. The additional 64K bytes 
are) used as memory pseudo-disk called 
Memdisk. Phe Model 4+ can also be used 
with a Radio Shack hard-disk drive. 

This Memdisk feature is a very inter- 
esting concept. It lets you add a solid- 
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NTS Electronics 


NTS Intronic Training is a carefully developed 
and tested learning system providing a tho- 
rough intergration of advanced electronic 
hardware with modern lesson texts. The 
relationship between theory and practical 
applications is made clear through the 
hands-on experience of building and 
assembling kits of state-of-the-art 
equipment. Courses include a wide 
variety of test instruments, both digital 
and analog, as well as other units 
not shown here. And, depending on 
the NTS program you select, you 
can earn up to 30 CEU credits for 
successful completion. Our full- 
color catalog has complete 
details. NTS has taught 
industrial skills for over 

78 years—a record 
that has no equal. 





Learn Robotics, 
Microcomputers, 
Microprocessors, 
Digital Video, Test 
Equipment and more 
with NTS iHtRONIc hom 
training. Courses include 
State-of-the-art equipment, 
lessons and texts to make 
your hands-on program 
exciting and down-to- 
earth practical. 




















HERO 1 is included in two 
courses, one basic and one 
advanced. You'll cover 
principles of industrial 
electronics, microprocessor 
troubleshooting, fundamen- 
tals of mechanics, and robotic 
applications in industry. 

You ll learn analog and digital 
skills, radio control, fluidic, 
pneumatic and servo-mechanisms, 
as well as computer interfacing 
and robotic programming. 
HERO 1, complete with arm, 
gripper and speech synthesis 
board, is a fully self-contained 
electro-mechanical robot—the 
featured unit in the most 
exciting training programs 

ever offered in home study. 
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Training.......... 


FIRST WITH TOMORROW'S 
TECHNOLOGY 


1. Advanced ‘’Z Chassis’’ NTS/HEATH “Smart Set”’ 
with computer space command remote control and 
space phone. Originate or receive telephone calls 
through this set and the number appears 

on the screen-store your police and other 
emergency numbers into memory which may a 
be recalled and auto-dialed at any time. me oe 
Traditional and incomparable picture quality. x —— 

Unit has Quartz Controlled Tuning, 178 : 
channel capacity, remote antenna switch 
accessory for reception of VCR, VDR, Broad- 
cast, Cable, Video Games, and Personal 
Computer Input (no cable change) plus 
computer- controlled color. Featured 

in all-new Video Technology Course. 


Simulated TV Reception 











2. NTS/HEATH HN89A Microcom- 
puter is included in two programs. 
This famous and reliable unit features 
Floppy Disc Drive, 48K Memory on 
Board, CRT Terminal with its own 
Z-80 Processor, and standard 
keyboard as well as Numerical Input Keyboard. The growing 
importance of computer knowledge and skills have made 
these programs increasingly significant. The experience 
gained in assembling these kits is invaluable in the 
understanding of computer troubleshooting skills. 


3. NTS Microprocessor Trainer is included in our Industrial and 
Microprocessor Technology Course. It is a portable unit, contained in 
a convenient high-impact carrying case. Hardware/ Use the mail-in card or fill out and mail the coupon. Indicate the field of your choice. 
Firmware includes Monitor Operating System- (One, only please.) FREE full color catalog will be sent to you by return mail. 


Expandable User Memory-User Experimental On- ” st ec tap a ana ad ashe eae a race ncea leben 


Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS °° ap ee 
Cassette I/O. 4000 South Figueroa Street, Los Angeles, CA 90037 


Please send FREE color catalog on course checked below: 


C) Robotics CO) Computer Electronics 
NO OBLIGATION NO SALESMAN WILL CALL 0 Digital Electronics 0 Video Technology 
C1 Auto Mechanics CO) Home Appliances 


0 Air Conditioning/ Solar Heating 


NATIONAL 
TECHNICAL 








era 2h ea a ee 
SCHOOLS o z 
eee City 
TECHNICAL TRADE TRAINING SINCE 1905 State SEN atish area ee Mann res ease Ree lie | 


Resident and Home-Study Schools 
4000 So. Figueroa St., Los Angeles, CA 90037 


0 Check if interested in G.|. information. 
0 Check if interested ONLY in classroom training in Los Angeles 
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state “‘disk”’ to the system, which keeps 
its files in memory. Files stored this way 
can be accessed, read, and written to 
with much more rapidity than ordinary 
disk files on a floppy. You can also use 
the Memdisk feature if you only have 
64K of RAM, but its principal use is 
with the extra bank of memory that the 
Model 4 will support. All TRSDOS util- 
ities treat the Memdisk files exactly like 
any other drive, so you can COPY, BACK- 
UP, REMOVE, PURGE, ATTRIB (protect), 
and display the directory of the files on 
the Memdisk. 

Like the Model III, the Model 4 
comes with a parallel printer interface; 
however, there is an optional serial 
RS232C interface. 

One of the new options of the Model 4 
in the ability to use CP/M Plus, the lat- 
est version of the “universal operating 
system.” This makes the entire library 
of CP/M-80, user controlled software 
available to TRS-80 Model 4 users. 

Of course, the Model 4 uses the latest 
version of Radio Shack’s operating sys- 
tem, TRSDOS, as it major system. This 
is TRSDOS 6.0. This version is substan- 
tially different than previous versions of 
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TRSDOS. To TRS-80 experts it will 
look like an operating system that was 
written for Models I and III, called 
LDOS. The reason for this is that it is 
the latest edition of LDOS! 

When Radio Shack first decided to 
release its disk system for the TRS-80 
Model I, the decision was made to use a 
Radio Shack DOS rather than adopt 
one of the major disk operating systems 
available for licensing. A new system 
was written and released as TRSDOS 
1.0, but it has bugs in it like all the new 
systems. These were corrected and the 
system was extended as it went through 
various updates. 

Other companies came out with alter- 
nate operating systems for the TRS-80 
computers, some of them compatible 
with TRSDOS and some not. Each 
gained some users. After a while, those 
TRS-80 owners who were considered 
expert came to respect LDOS from Log- 
ical Systems as a superior DOS. Radio 
Shack now sells it as an alternate for the 
Model III. 

When it came to providing a new op- 
erating system for the Model IV, Radio 
Shack broke with its tradition and went 


to Logical Systems for a new version of 
TRSDOS that was based on LDOS. The 
result is TRSDOS Version 6.0, a really 
fine system. It has features that are 
found in very few personal computer 
operating systems. 

Radio Shack has gone to a great deal 
of trouble to ensure compatibility with 
previous versions of TRSDOS and with 
LDOS. The version of TRSDOS used 
with the Model III is 1.3 and it is com- 
patible with the Model 4. However, 
there are a few differences. An applica- 
tion program running under TRSDOS 
1.3 prints larger and fewer characters 
on the screen than one _ running 
TRSDOS 6.0. This is because it is de- 
signed for the 64-character screen on 
the Model III. TRSDOS 1.3 commands 
work slightly differently than TRSDOS 
Version 6, but the differences are clearly 
explained in the manual. 

The two versions of TRSDOS format 
disks differently. There is a conversion 
program on Version 6 called CONV to 
move files stored on a Version 1.3 
diskette to a Version 6 diskette. This is 
not necessary in order to run Model III 
programs on Model 4. 

TRSDOS 6.0 has many more features 
than I can mention in this article, but 
some are important because they are not 
found on many other systems. 

ATTRIB: Assigns passwords and 
attributes to a particular file or group of 
files. The level of file protection can be 
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VIC 20 
40-80 COLUMN BOARD 
only $99°° 


Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more 
running out of line space for programming and making columns. Just plug in this 
board and you immediately convert your VIC-20 computer to 40 or 80 columns! 
PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like 
VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM 
memory and comes in an attractive plastic case with instructions. List$149 Sale $99 


®@ COMMODORE 64 COMPUTER — “80 COLUMN BOARD” LIST $275 SALE $179 
(Los $20 Arcossony Purchase Discount) 
“15 DAY FREE TRIAL” T TT 
We have the lowest VIC-20 prices - | © = oO 
We have over 500 programs = Ny TE bee - Re : y A = S (we Love our customers) 


Visa — Mastercharge — C.O.D. BOX 550, BARRINGTON, ILLINOIS 60010 
We love our customers! Phone 312/382-5244 to order 


MAKE YOUR VIC-20 


COMPUTERTALK __ OY 
when you plug in our $69"° 


VOICE SYNTHESIZER 


You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: e Adventure games that talk § ¢ Real sound action games 

This voice synthesizer is VOTRAX based and has features equivalent to other models costing over 
$370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily 
transferred to your own programs to make customized talkies. 


* FREE — Your choice of $19.95 4” Speaker and Cabinet or $14.95 Voice Editor if you order 
before June 15, 1983! 


We Mba a dineasaestg te prices Bo! = © Ty Soo Cc TO 
We have over 500 programs E N T = es i - , Z & S (we Love oun customers) 


Visa — Mastercharge — C.O.D. BOX 550, BARRINGTON, ILLINOIS 60010 
We love our customers! Phone 312/382-5244 to order 
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set to be restricted to a person who en- 
ters a password. Moreover, the protec- 
tion can be set up in levels so that a pass- 
word can only EXECUTE (Run) a 
program, READ a program, UPDATE a 
program, WRITE to a program, RE- 
NAME afile, or REMOVE a file. This kind 
of protection is usually only found on 
larger systems. 


For a long time there has been a rumor 
that Radio Shack was about to come out 
with a new, low-cost, color computer. I 
asked about it during a recent trip to 
Fort Worth to see some other new mod- 
els, but all I got from the Radio Shack 
people at that time was a smile. 

One day shortly after I returned to 
home base, I got a phone 
call advising that I was 
about to receive a package 
“that I had asked about.” I 
was as eager as a kid before 
Christmas, waiting for UPS 
to deliver that package. 
When it did arrive, I opened 
it with great expectation. 
Inside was a rare jewel, a lit- 
tle computer, 2” high by 
8!4” long by 7” wide, called 
the Model MC-10 “Micro 
Color Computer.” It comes 
with an external power sup- 
ply and a TV switch. 

There is an_ excellent 
manual and a quick refer- 
ence card to teach you how 
to run and program the lit- 
tle fellow. This is really a 


60 





course in Micro Color BASIC, a dialect 


COMM: A built-in communications 
program that lets two computers talk to 
each other via a device, usually the 
RS232C serial communications. COMM 
lets the Model 4 be used as a terminal in 
communications and to transfer files to 
and from another computer. In addition 
it can be used to spool output from an- 
other computer to the printer. COMM 
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that is almost the same as TRS-80 Color 
Basic for the CoCo, the Shack’s Color 
Computer. The keyboard has small keys 
(shaped somewhat like Chiclets), but 
they are large enough for most pur- 
poses. The keys cover the usual 
QWERTY characters, numerals and 








also allows the computer to access Bul- 
letin Board Systems Networks, and 
Electronic Mail Systems. While this 
type of thing is common, it is rarely 
built into an operating system. It is not 
only a money saver, but a great conve- 
nience that many users will appreciate. 

The function keys F1 and F3 actually 
have many more possible functions 


punctuation marks, plus cursor com- 
mands and graphics characters. There is 
a second shift level entered using the 
CONTROL key. With this level, you can 
perform single key BASIC commands 
inscribed above the keys. These include 
such commands as RUN, CONT, CLOAD, 
NEW, LIST, CLEAR, CLSD, PRINT, STOP, 
END, SET, RESET, READ, RESTORE, FOR, 
NEXT, STEP, INKEY$, INPUT, GOSUB, 
RETURN, IF, THEN, GOTO, SOUND, 
PEEK, and POKE. The trig functions and 
RND function are also available as sin- 
gle-key entries. 

This is a color computer and can pro- 
duce nine distinct colors. It can also 
produce sound under program control. 
In addition to the graphic characters, 
the MC-10 can use point graphics witha 
64 by 32 grid. This is not very high reso- 
lution, but still good for such a small 
computer. It is like the dancing dog, 
which can not dance very well, but it isa 
wonder that he dances at all! 

The MC-10 also has the capability of 
being connected to a tape recorder for 
data storage and through a serial port 
(DIN connector) to a serial printer. The 
Radio Shack TP-10 printer may be 
used. This is a 32-character, 
4” -wide printer that’s capa- 
ble of printing all the MC- 
10 graphics characters. 
Further, the Radio Shack 
LP VII or LP VIII or the 
DMP-100, DMP-120, 
DMP-200, or DMP-400 
printers may be used. You 
can also connect the MC-10 
to the CG-115 or FP-215 
Flatbed Plotters. 

The MC-10 comes with 
only 3K of user memory, 
but there is a cover plate 
protecting a card edge con- 
nector that brings out an ex- 
pansion bus. 

I liked this small comput- 
er very much at the an- 
nounced price of $119. © 
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through combinations of the CLEAR key 
and the function keys. This is used in the 
COMM program to control many com- 
munication application functions in- 
volved in “‘handshaking”’ between inter- 
connected devices, COMM is the 
program that enables the Model 100 to 
download its information into the TRS- 
80 Model 4. 

CONV: Converts the data files from a 
Model III diskette to a Model 4 
diskette. 

DEBUG: Enters, tests, and runs ma- 
chine language programs for debug- 
ging. This is a very valuable function. 

SPOOL: Establishes a FIFO (First-in, 
First-out) buffer for a device, usually a 
printer. It enables the computer to print 
data while other operations are per- 
formed on the computer. 

FORMS: Another unusual and useful 
command in TRSDOS 6.0. It allows 
printing a form larger or smaller than a 
standard-size page. Another feature not 
often found in an operating system, but 
nice to have. 

JCL: The TRSDOS Job Control Lan- 
guage is one of the most powerful fea- 
tures of the TRSDOS 6.0. It permits the 
writing of programs that perform a vari- 
ety of functions such as FORMAT, and 
BACKUP and have TRSDOS run them 
when a single command is typed in. This 
makes the system much more “user 
friendly.”’ 

These features and many others cause 
people to applaud TRSDOS 6.0 as a ma- 
jor contribution to personal computing 
software. It not only provides a jump- 
ing-off place for new and better systems, 
it does it without obsoleting the large 
stock of TRS-80 programs already in 
the Library. 

In addition to providing a selection of 
operating systems, Radio Shack has 
also provided a choice of langauges for 
every purpose. These include MBASIC, 
BASIC Compiler, and FORTRAN 
from Microsoft; CBASIC from Digital 
Research; Pascal from Alcor; Radio 
Shack Graphics BASIC (649 x 240 res- 
olution); RM COBOL from Ryan 
McFarland; and an Assembly Language 
Development System including Macro 
Assembler. 

Adding up the number of application 
programs, languages, and systems that 
are available for the Model 4 in 
TRSDOS 1.3, CP/M-80, and LDOS, 
this has to be one of the best-supported 
new computers ever released. In addi- 
tion, Radio Shack has converted its line 
of business software into Model 4 
format. 

We say again, the Model 4 is really 
the TERRIFIC-80. —Stan Veit 
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@ Fast delivery. 24-hour shipment. Over- 
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and FM DIRECTORY 


Get all the newest and latest information on the new 
Mcintosh stereo equipment in the McIntosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 
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CITY STATE___ZIP 


L____—_ ——-_—_ ————————. 





Bore: ore GE CREE COE OGM HEE 


lf you are in a hurry for your catalog please send the coupon to Mcintosh. 
For non rush service send the Reader Service Card to the magazine. 
CIRCLE NO. 31 ON FREE INFORMATION CARD 


61 











LAST NIGHT WE EXCHANGED LETTERS WITH 


MOM, THEN HAD A PARTY FOR 


ELEVEN PEOPLE IN NINE DIFFERENT STATES 





AND ONLY HAD TO WASH ONE GLASS... 


That’s CompuServe, The 
Personal Communications 
Network For Every Computer 
Owner 


And it doesn’t matter what kind 
of computer you own. You'll use 
CompuServe's Electronic Mail system 
(we call it Email™) to compose, edit and 
send letters to friends or business 
associates. The system delivers any 
number of messages to other users 
anywhere in North America. 


CompuServe’s multi-channel CB 
simulator brings distant friends together 
and gets new friendships started. You 
can even use a scrambler if you have a 
secret you don't want to share. Special 
interest groups meet regularly to trade 
information on hardware, software and 
hobbies from photography to cooking 
and you can sell, swap and post personal 
notices on the bulletin board. 

There's all this and much more 
on the CompuServe Information Service. 
All you need is a computer, a modem, 
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and CompuServe. CompuServe connects 
with almost any type or brand of 
personal computer or terminal and 
many communicating word processors. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 


CompuServe 


Consumer Information Service, P.O. Box 20212 
5000 Arlington Centre Bivd., Columbus, OH 43220 


800-848-8990 


In Ohio call 614-457-0802. 


An H&R Block Company 








By Robert C. Nicklin 


DATA CONVERTER 
FOR THE APPLE Il 


Part 2: Checkout, calibration, and use 


LAST month, we discussed the princi- 
ples of A/D and D/A conversion and 
described a converter for the Apple II. 
Here are the software and instructions 
needed to operate the converter. 


Checkout & Calibration. Plug one 
end of a ribbon cable with DIP headers 
on each end into Port A at SO4 on the 
interface adapter. Then, making sure 
the Apple computer is powered down, 
install the VIA in slot 5 of the computer. 
Plug the other end of the cable into a 
solderless-socket breadboard and use 
wire jumpers to connect DO through D7 
to ground at pin 11. 
Switch on the com- 
puter and wait for the 
prompt to appear on- 
screen. Measure the 
voltages at pins 50, 33, 
and 25 of the comput- 
er’s bus connector; 
they should read +12, 
rk. ane D<¥, 
respectively. 

For the following 
discussion, the inter- 
face is assumed to be 
plugged into slot 5 of 
the computer and all 
data lines are 
grounded. 

Enter and run Pro- 
gram 1 to test the in- 
put to Port A. Dis- 
played on-screen 
should be a running 
column of Os read in 
from Port A. One at a 
time, remove the data 
line jumpers from 
ground and note the 
change in status dis- 
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played on-screen. As each data line is 
ungrounded, it should display a 1 on the 
screen. If it doesn’t, the interface adapt- 
er most likely isn’t plugged into slot 5 of 
the computer and/or the program 
hasn’t been correctly entered. If the 
problem still persists after making sure 
that the adapter is in slot 5 and the pro- 
gram has been properly entered, use a 
dual-trace oscilloscope to check the JC7 
delay circuit. For proper operation, the 
signal observed at pin 6 of JC7 should be 
delayed by about 180 ns with respect to 
the signal at pin 1. 

Remove the ground connections 








from DO through D7 and load and run 
Program 2 to test the output. For 
Byte=0, there should be no voltage (0 
volt) between each data line and 
ground; for Byte=255, each data line 
should be at +5 volts; for Byte=55, DO 
through D7 should be 10101010, etc. 

Load and run Program 3 to test con- 
trol line CA2. Making measurements at 
J6, CA2 should be 0 V for PC=12 and 
+5 V for PC= 14. 

To test Port B, power down the com- 
puter and move the DIP cable to SO3. 
Repeat the above three tests, changing 
the POKE and PEEK addresses for 
DDRB and ORB as 
detailed in Table I. 
The PCR address 
doesn’t change, but 
the values for PC 
change to 192 for 0 V 
and 224 for +5 V to 
operate CB2. 

Having ascertained 
proper port and con- 
trol operation, remove 
the ICs from the Data 
Converter assembly, 
power down the com- 
puter, and plug the 
16-pin DIP cable into 
SO3, the Port B con- 
nector. Power up the 

computer and con- 
firm that +12, 
—12, and +5 V are 
present at the ap- 
propriate IC sock- 

et pins. (Bear in 
mind that under 
these no-load condi- 
tions some non-power 
pins will measure 
high.) Having con- 
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firmed that the proper voltages are 
present at the appropriate pins, power 
down the computer, insert the ICs in 
their respective sockets (take care to ob- 
serve proper orientation), and power up 
once again. 

Connect a voltmeter to J2 and ground 
the center connector of J/ to begin test- 
ing the analog amplifier. Set the 
project’s GAIN switch to 1 and adjust 
trimmer R3 for a 0-V output. Set the 
GAIN switch to 500 and adjust R3 for 
minimum positive output. To check cal- 
ibration of the GAIN control, remove the 
short from across J/ and replace it with 
a 10,000-ohm potentiometer connected 
across a D cell (use the wiper and one 
end lug of the pot to make connections 
to the converter circuit) to provide the 
dc signal input. Make up a table of input 
vs output for each of the six positions of 
the GAIN switch for use in making soft- 
ware corrections to compensate for 
nonlinearities in gain. 

If you have access to an audio oscilla- 
tor and an oscilloscope, feed sine waves 
into JJ and monitor J2 to observe that 
the amplifier has reasonably flat re- 
sponse from dc to 15 kHz. 

Enter and run Program 4 to check 
D/A conversion. A voltmeter connect- 
ed between DAC J5 and ground should 
indicate 0 V when DB is 0 and 2.55 V 
when DB is 255. 

Use Program 5 to generate a square 
wave whose pitch-is controlled by the 
value of P for checking the audio ampli- 
fier. This square-wave signal can be ob- 
served at JS with a scope. 

Program 6 sets DDRB=0 for all in- 
puts for testing the digital I/O lines. D1 
through D6 will float high while DO and 
D7 are checked. The running display 
produced by this program will change 
according to whether DO or D7 is short- 
ed (see Table IT). 

A/D conversion is tested with Pro- 
gram 7. This simple diagnostic program 
is written in BASIC, which is slow 
enough to complete a conversion before 
being read. Results are continuously 
displayed on-screen. With J] grounded 
and the GAIN switch set to 1, the reading 
should be 0 on de and about 127 on ac. 
Connect the pot/D-cell assembly to J/ 
and slowly vary the setting of the pot 
(dc input level). The on-screen display 
should follow the changes. Make sure 
the —9-volt reference is present at pin 2 


of IC2. A scope connected to TRIG J6 


should reveal CB2 going high for about 
one-third or one-quarter of the pulse cy- 
cle. Without this pulse, no A/D conver- 
sion is possible. 

Set AC/DC switch S2 to Dc for ampli- 
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tude calibration. Apply the full poten- 
tial from the D cell to /J. Assume this to 
be 1.46 V, the voltmeter will indicate 
7.01 V with the GAIN switch set to 5. 
This means that gain is actually 4.80 
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(7.01/1.46), although the A/D convert- 
er actually “‘sees’” 7.01 V. Measure ref- 
erence voltage Vppr between J3 and 
ground. Assume it to be 8.56 volts. With 
full scale for the converter being 255 for 
any Vprgr, the A/D converter will pro- 
duce 209 (7.01/8.56). Working back- 
ward, we find that VINPUT = (A/ D 
output/gain) XxX (VprrR/255). This 
means that conversion accuracy de- 
pends on voltmeter accuracy. Often, 
true Vinput isn’t needed, since relative 
amplitude will be sufficient. 

Frequency accuracy requires use of a 
frequency counter to set a square-wave 
generator to 1000 Hz (the actual fre- 
quency isn’t important as long as it is 
known). Feed the square waves into J/ 
and use Table III to run the A/D con- 
verter fast enough to digitize the wave- 
form. The Apple monitor program can 
be used to “look at’’ the bytes in memo- 
ry. Another way to do this is to use a 
short BASIC program written to PEEK 
the bytes onto the screen. In either case, 
count the number of bytes per complete 





cycle of the square wave and multiply 
by the frequency to obtain A/D conver- 
sion sampling rate. If the A/D timing 
bytes are changed, this frequency cali- 
bration can be performed and recorded 
for a range of digitizing rates. 


Operation Under Assembly Lan- 
guage. For A/D or D/A at rates of less 
than 50 samples per second, such BA- 
SIC programs as those in Programs 1 
through 7 are adequate. To realize rates 
up to 17,000 samples per second for 
A/D and output rates to 33,000 bytes 
per second with D/A, both converters 
must be operated with assembly-lan- 
guage programs. Table III is for A/D, 
while Table IV is for D/A code. . 
Operation of Table III code is similar 
to operation of Program 7. Port A 
DDRA is set for input with the A/D 
converter getting a high on its Read line 
via CA2 to initiate conversion. A loop 
of at least 20 xs allows the A/D section 
to convert the input signal. When the 
Read line goes low, via CA2, conversion 
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Address 





92A5 37541 


NOTE: ane 


Explanation 


EGINNING 


_ DDRA LOW BYTE (2 
380 DDRAHIGH BYTE (19: 
37394 SET BEGINNING OF SC, 
| 37400 
($7405 


SET CA2 LOW (12) 
SET CA2 HIGH (14) 
ORA LOW BYTE (22: 





PROGRAMS — 





is latched so it can be read out from 
ORA. The sample is stored and a delay 
subroutine is called. The program deter- 
mines if alotted memory is full; if it isn’t, 
it sends a Read high for another 
conversion. 

Operation of the D/A converter un- 
der the listing given in Table IV pro- 
ceeds as in the BASIC listing in Pro- 
gram 7. Port A DDRA is set for output. 
A high on CA2 triggers a scope con- 
nected to J6 and, after inversion by [C4, 
pulls low the D/A converter’s Chip En- 
able line. A byte is then fetched from 
memory and sent to the D/A converter 
via ORA. The program then checks 
whether or not the memory specified 
has been scanned; if it hasn’t, another 
byte is sent to ORA. After completing a 
set number of scans, the program re- 
turns to the routine that called it. 

Table IV can be used to clear a specif- 
ic block of memory before filling it with 
data from the A/D converter, or before 
storing the output from the D/A con- 
verter. Although memory clearing can 
be performed from BASIC, it’s too slow 
for more than a 1K -byte block of memo- 
ry used for repeated measurements. 


Operation Under BASIC. The various 
assembly-language programs presented 
in this article are best used as subrou- 
tines called from a BASIC driver pro- 
gram. It’s easy to set memory limits and 
data rates and change to the alternate 
port by POKEing new values into the 
assembly-language code. This permits 
use of the fast assembly-language 
routines without having to be familiar 
with assembly-language programming. 
The BASIC listings for Apple DAC, 
Apple ADC, and Clear Memory con- 
tain the three assembly-language pro- 
grams discussed. Tables VI, VII, and 
VIII list the POKE values required to 
tailor the routines to your purposes. 

These programs all assume you’re us- 
ing an Apple II Plus computer with 48K 
of user RAM and slot 5 in the computer. 
The memory map in Table IX reveals 
where everything is stored. If you’re us- 
ing a disk drive, you can keep the DOS 
from overwriting the machine-language 
program by booting the DOS, setting 
HIMEM:34815 and then loading the 
BASIC program. This protects opera- 
tion by putting data storage and ma- 
chine language above BASIC and below 
the DOS. Memory locations 34816 
through 37375 are for data storage; 
37376 through 37721 for the D/A, 
Clear, and A/D; and 37722 through 
38399 for data or expansion. 

The three assembly-language 
routines can be easily relocated, since 
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except Apple ADC, they contain no ab- 
solute addresses. Because delay routine 
MSEC calls $9326 (memory location 
37670) and $9327 (location 37671), Ta- 
ble III must be changed to fit the new lo- 
cation. If slot 5 in the computer isn’t 
used, the correct VIA address for the 
slot must be POKEd. 


Capturing Waveforms. The Wave- 
form Program combines D/A, A/D, 
and Clear routines and illustrates use of 
the VIA and Data Converter. The pur- 
pose here is to capture an audio wave- 
form and display it on the CRT screen 
of an oscilloscope. 

Load the Waveform Program, con- 
nect a microphone to J/ and a scope to 
J2, and set S2 to AC. Sing a steady “‘o-o- 
o-h-h-h”’ tone into the mic and set the 
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GAIN switch for a peak-to-peak signal 
level of less than 9 volts. Connect a lead 
from TRIG J6 to the scope’s trigger input 
and adjust the scope for a triggering. 
RUN the program while holding a note. 

The computer will capture and dis- 
play 1280 samples of the waveform. 
Since these samples are stored in memo- 
ry, they can be SAVEd on disk, written 
to a printer, or plotted on a strip chart, 
or the waveform could be Fourier ana- 
lyzed if desired. 

With some minor changes in the BA- 
SIC program, 256 samples of each of 10 
different waveforms could be captured 
and selectively analyzed. Alternatively, 
they could be plotted in HIRES with 
about a 25% loss in vertical resolution, 
on 192 vertical points for 256 from the 
A/D converter. o 








5 MHz CPU Card 
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PRICE— $450 


(California residents add 6% sales tax) 


Call or write Artec for details. 
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Guidelines to 
Buying Impact-Type 
malelicles | 


By Al Burawa 


It’s not surprising that.a printer often 
heads one’s list of most desirable com- 
puter peripherals. After all, most people 
want hard copies of their work. 

For most applications, the choice of a 
printer comes down to an impact type 


_ rather than a thermal, ink-jet or other 


form of nonimpact design. So we will fo- 
cus here on this most popular class of 
printers, which has two categories: 


fully-formed-character printers and im-- 


pact dot-matrix printers. 


Letter-Quality Printers. If you want 
print quality that is indistinguishable 
from that of a typewriter’s characters, 
the popular daisy-wheel printer will 
likely come to mind, even though there 
are other methods used to achieve a sim- 
ilar goal. The daisy wheel is simply a flat 
wheel with individual-character spokes 
attached to it. When a key on a key- 
board is pressed, it causes the wheel to 
rotate to the spoke that has the selected 
letter or number, and a hammer strikes 
the spoke so that the character hits a 
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er buorelimulolereremercectbety merci oe m Centr congite 
printed impression. 

Should you wish to produce -hun- 
dreds of letters, making them appear as 
if a secretary had typed each one indi- 
vidually, then a letter-quality printer is 
the way to go. The price you pay for this 


is higher cost and lower speed than dot-- 


matrix printers—plus giving up special 
graphics. 

Formed-letter printers such as Dia- 
blo, Qume, NEC, and similar models 
could have a suggested retail price in the 
neighborhood of $2500; though others, 
such as Smith-Corona’s model is below 
the $1000 mark. Substantial discounts 
are commonly offerred, though. In con- 
trast, the low end of impact dot-matrix 
printers is around $250. For typesetting 
speed, formed-character printers gener- 
ally range from about 12 cps (characters 
per second) to 60 cps, whereas dot-ma- 
trix printers usually operate at speeds 
from 50 to 200 eps. 

Formed-character printers provide 
sharp, continuous characters, like those 
you re now reading, in a variety of sizes 
and fonts (styles). The actual print ele- 
ment is very similar to that found in the 
standard office typewriter. In fact, a 
formed-character computer printer can 
lofomaaeleley:sthane) Mech er-li ere (ce su lemagea\sulics 
rbbbeLU mes Coa dolor tuemm@ urilalitcameesretesrtiters 
are generated by the computer, either 





directly from the computer’s keyboard 
or from software.) And, as in typewrit- 
ers, the elements that actually strike 
characters on paper are on metal or 
plastic “‘slugs” affixed to the ends of 
springy lever arms. In all, the daisy 
wheel has 96 slug/arm assemblies that 
radiate from a central hub, enough for 
the entire upper- and lower-case alpha- 
betic, numeric, punctuation, and special 
ASCII character set. 
An alternative to the daisy wheel ts 
the print “thimble” element used in 
NEC Personal Computer Division’s 
popular “Spinwriter” series of printers. 
Character slugs are arranged on the 
thimble’s lever arms in much the same 
manner as on the daisy wheel, except 
that there are two characters per slug, 
one above the other. The lever arms are 
“folded” so that the entire assembly 
takes on the shape of a thimble. Alter- 
nate characters on each slug/arm as- 
sembly are accessed by a shift command 
similar to that used in typewriters. 

o our knowledge, all print thimbles 
are made of highly durable plastic that’s 
capable of delivering a useful life of sev- 
eral tens of millions of print impres- 
sions. Daisy-wheel print elements can 
be made of either metal or plastic, the 
latter with about the same useful life as 
pal the thimble. Metal daisy wheels, 











costing several times more than plastic 
pune 
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units, are designed mainly for highly in- 
tensive use, where they’ll be in opera- 
tion the entire business day. 

Although the formed-character 
printer isn’t capable of providing the 
graphics capability available with even 
the lowest-level dot-matrix printer, it 
has one very appealing advantage. That 
is the ability to provide an almost un- 
limited variety of sizes and styles of type 
simply by changing from print element 
to print element. The variety is limited 
only by what’s available in the 
marketplace. 

Daisy-wheel and thimble formed- 
character printers operate in the same 
manner to strike characters onto paper. 
Since they’re invariably impact mecha- 
nisms, both have their character slugs 
struck from behind by a “hammer” that 
forces character impressions onto the 
paper through an inked or carbon rib- 
bon as previously cited. In the case of 
the thimble whose alternate character is 
to be struck, a shift operation occurs. 

Formed-character printers generally 
feature full-page-width (80 columns on 
814"-wide paper), although many mod- 
els are able to accommodate 14”-wide 
paper for printing up to 132 columns 
horizontally. Except in the lowest- 
priced models, selectable pitch is com- 
mon. (Pitch defines the number of print- 
able characters per horizontal inch— 
pica is 10, elite is 12, and micro is 15 to 
17 characters per inch.) To obtain dif- 
ferent pitches, printwheels or thimbles 
must be interchanged. 

With formed-character printers, 
there is a choice among different fonts 
(print styles), including a variety of 
standard Roman, italic, and even bold 
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faces. The fonts can even be mixed in a 
single letter or document, though the 
procedure can be time-consuming, since 
each change requires that the print- 
wheel or thimble be changed. 

Being able to change pitch and font is 
only part of the flexibility picture for 
formed-character printers. Using other 
options, available with hardware and/ 
or software, you can give a report or let- 
ter a professional printed appearance, 
especially when variable pitch and font 
changes are used in conjunction with 
proportional spacing, left and right 
margin justification, and proper hy- 
phenation. (In proportional spacing, 
characters are assigned only enough 
horizontal space for neat, legible print- 
ing. Lower-case characters i, /, and J are 
assigned narrower space than such stan- 
dard-width characters as a, b, c, etc., 
while the extra-wide M, W, m, and w are 
assigned commensurately more space. 
Additionally, spaces between words can 
be varied to suit the demands of the jus- 
tification and proportional-spacing pa- 
rameters.) A finished printed docu- 
ment, then, could have an appearance 
very similar to the professionally print- 
ed copy on this page. 

As a rule, formed-character serial 
printers churn out copy at a much slow- 
er speed than is possible with the typical 
dot-matrix printer because certain laws 
of physics must be observed. During 
printing, whenever a slug is to be struck 
to print a character, the appropriate 
slug must be spun into position between 
hammer and ribbon. Then the entire 
print mechanism, printwheel plus the 
mechanical hammer/carrier assembly, 
must be brought to a full stop and pause 





to permit settling. Only then can the 
hammer be activated to make the char- 
acter impression. This entire procedure 
must be repeated for each character to 
be printed. Without the pauses between 
strikes, printed characters would smear, 
and the print element itself might be 
damaged. 

Every pause to strike a character slug 
consumes time that reduces printing 
speed. The length of each pause is a 
function of the momentum of the move- 
ments in the entire printing mechanism 
as it sweeps horizontally across the pa- 
per in its track. More important, much 
time is consumed by having to rely on 
only the natural springiness of the print 
element’s slug arm and the mass of the 
slug/arm assembly to return the charac- 
ter slug to its neutral position. 


Dot-Matrix Printers. In dot-matrix 
printing, an entirely different approach 
to character formation is used, almost 
totally unrelated to that used in the tra- 
ditional typewriter and formed-charac- 
ter printer. The only similarity to the 
formed-character printer is that it 
strikes characters on paper by impact. 
(There’s also a thermal dot-matrix ap- 
proach that doesn’t require impacting.) 

To begin with, there’s no multitude of 
print slugs used. Instead, the 96 or more 
printable characters are all produced by 
a wire or needle matrix of so many dots 
wide by so many high (5 X 7,5 xX 9, 
9 < 9, or any other combination). Al- 
though the matrix might be specified as 
consisting of so many dots wide by so 
many dots high, this doesn’t mean that 
the actual dot-matrix printhead has 35 
print pins fora 5 x 7 matrix, 45 print 
pins fora 5 X 9 matrix, etc. Actually, 
modern dot-matrix printheads have 
only one or, at most, two vertical col- 
umns of print pins. : 

As arule, for a dot-matrix printer, the 
fixed matrix for each printable alpha- 
betic, numeric, punctuation, special, 
and block graphics character is pro- 
grammed into one or more ROMs resi- 
dent in the printer. A number of recent- 
ly introduced dot-matrix printers offer a 
wide choice of characters, including 
several international character sets. For 
the bit-graphics mode in which each dot 
can be individually selected (instead of 
being preprogrammed into a ROM), a 
feature currently exclusive to dot-ma- 
trix printers, the vertical element of the 
matrix is fixed, but any number of dots 
can make up the horizontal element, 
such as 9 X n, where n can be any num- 
ber up to the maximum that can be 
printed across the page. Text characters 
could also be generated in the graphics 
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mode, but since each would have to be 
constructed as needed, this would be 
very time-consuming and would require 
slow single-direction printing. 


Virtually any character, text or 


graphic, can be generated and printed in 
a matrix of dots, provided the matrix is 
large enough. Ina9 X 7 matrix, for ex- 







































































































































































ample, it’s possible to construct the 
standard ASCII character set in upper- 
and lower-case Roman and italic char- 
acters as well as superscripts and sub- 
scripts and underlining. Additionally, 
by controlling other parameters during 
printing, one can obtain different levels 
of legibility quality. 

Data-quality printing is the least legi- 
ble, revealing gaps between the dots. 
However, data-quality printing is still 
extensively used in noncritical applica- 
tions because its basic advantage is its 
high-speed throughput. 

Moving up in legibility, we come to 
so-called “‘correspondence’”’ quality dot- 
matrix printing. Here we find each 
character is more or less continuous, 
with no gaps between the dots. Corre- 
spondence-quality characters have an 
unfinished, slightly ragged appearance, 
though they’re a vast improvement over 
data-quality characters. To obtain this 
level of quality, each character is struck 
more than once (usually twice to fill in 
the gaps) as the printhead sweeps across 
the paper. Consequently, printing in 
correspondence quality is slower than 
for data-quality printing by as much as 
50%. 

For maximum legibility, some of the 
latest dot-matrix printer models feature 
a mode called “near-letter-quality” 
(NLQ) printing. As the name implies, 
characters generated in this mode are 
generally continuous and_ therefore 
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much less ragged in appearance than in 
the correspondence-quality mode. At 
first glance, they could almost be taken 
as having been generated by a formed- 
character printer, the only immediate 
giveaway being the unavoidable slight 
raggedness of descenders for the g, y, 
and j. As it’s improved, this mode will 
probably become acceptable for even 
letter and report writing that have ex- 
clusively been the province of formed- 
character printers. 

Combining near-letter-quality print- 
ing with the capability of mixing in 
graphics without having to change 
printers will further add to the appeal of 
the dot-matrix printer in the future. Of 
course, to obtain near-letter-quality 
printing, one must sacrifice something. 
In this case, it’s printing speed, which 
may be as little as 25% of the speed ob- 
tainable with the same printer in the 
data-quality printing mode, since sever- 
al passes are required to provide the de- 
sired printed dot density. 

Aside from providing different levels 
of legibility, dot-matrix printers offer 
another feature that greatly adds to 
their appeal. That is the ability, under 
software control, to change pitch and 
density of the print. Typically, charac- 
ters can be printed out condensed, nor- 
mal, and expanded, representing three 
different pitches. Furthermore, in all 
three pitches, they can be double- 
struck, emphasized, or emphasized 
double-struck. Depending on the capa- 
bilities built into any given printer, you 
can have at your command a range of 
fonts/sizes/densities for type that can’t 
be matched by any typewriter and few, 
if any, formed-character printers. Not 
all dot-matrix printers currently on the 
market offer this full range of facilities, 
of course. And even among those that 
do, one might offer these standard, 
while another might provide them as ex- 
tra-cost options. 

With dot-matrix printers, you have a 
much wider variety of types and models 
from which to choose. For a minimal in- 
vestment of, say, $100 or less, you can 
choose a partial-page-width (20 to 40 
columns horizontally) nonimpact ther- 
mal printer. This miniature model is an 
excellent companion for the compact 
battery-operated portable computer 
and, in some applications, for a desktop 
computer. However, if you plan to use 
your system for word processing or oth- 
er serious applications, a full-page- 
width printer capable of printing 80 to 
132 columns would be a much more 
practical choice. 

Full-page-width dot-matrix printers 
can be obtained with a thermal printing 





mechanism but without most of the 
bells and whistles available in more ex- 
pensive printers at relatively low cost. 
Bear in mind, however, that the special- 
ly treated paper for thermal printing 
may not be readily available in your 
area and that it’s more costly than ordi- 
nary paper. 

A full-size impact-type dot-matrix 
printer is preferable for all-around 
data/word processing and printing of 
computer graphics. This category has 
the broadest range of models available, 
at prices from as low as $250 on up to 
and beyond $2000. Almost all such 
printers feature the same or similar ba- 
sic printing mechanism; so how much 
you pay for a given model will depend 
on what you’re looking for in terms of 
speed, versatility, reliability, operating 
convenience, etc. As a rule, the faster, 
more versatile, and convenient a printer 
is to operate, the greater its cost. 

A completely different design ap- 
proach and different materials are used 
in the dot-matrix printing scheme. Con- 
sequently, many of the constraints im- 
posed by formed-character printers are 
eliminated or dramatically reduced, 
making it possible for the dot-matrix 
printer to operate at much faster print- 
ing speeds than is possible with the typi- 
cal formed-character printer. 






















































































































































































To begin with, there are no spinning 
character slugs in the dot-matrix print- 
er. Therefore, the only positioning mo- 
tion is the horizontal sweep of the print 
head across the paper. Pauses occur 
only when a carriage-return/line-feed 
or line-feed-only operation is encoun- 
tered in the drive data coming from the 
computer during the uninterrupted 
sweep. Very small and lightweight pins 
in the printhead are selectively “‘fired’’ 
and withdrawn at lightning speed to 
form letters. Even though the printhead 
is in motion, therefore, there’s no time 
for the dots to smear as they’re being 
printed. 

Elimination of a spinning print ele- 
ment and pausing for settling time and 
striking, plus the fact that the print pins 
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are power fired and retracted, make it 
possible for the dot-matrix printer to 
operate at speeds up to 400 cps in the 
most expensive models. For moderately 
priced printers, speed is more like 100 to 
200 cps, which is two or more times fast- 
er than that available with very expen- 
sive formed-character printers. Even 
low-end economy-priced dot-matrix 
printers offer speeds in a range between 
60 to 150 cps. 

The speed specification for a dot-ma- 
trix printer can be misleading. Virtually 
all dot-matrix printers that have been 
introduced into the marketplace during 
the past few years are designed to oper- 
ate at two or three speeds, depending on 
the print function activated. The fastest 
specified printing speed is for standard 
single-pass “data-quality” printing, in 
which dots are printed with blank space 
between the dots. 

So-called ‘“‘correspondence-quality”’ 
printing, introduced a few years ago to 
improve legibility, is achieved with two- 
pass (sometimes called ‘‘overstriking”’) 
printing, which fills the normally blank 
spaces between the dots with more dots 
to form more or less continuous charac- 
ters, though actual printed characters 
will have a somewhat ragged, unfin- 
ished appearance. Operating a dot-ma- 
trix printer in the correspondence-qual- 
ity mode usually halves the speed. 
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More recently, so-called “‘near-letter- 
quality’’ printing, in which printed 
characters have a more finished appear- 
ance, has been introduced. This level of 
printing quality can be achieved in ei- 
ther of two ways. In older model print- 
ers, it is obtained with a multiple-pass 
technique, each pass reducing the speed 
commensurately. For example, if four 
passes are required to achieve near-let- 
ter-quality printing in a 200-cps printer, 
speed will be only 50 cps. A more effi- 
cient technique is used in the newest 
printers, which have printheads with 
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two separate columns of print pins that 
permit high-density-dot printing in the 
two-pass mode, only halving the speed 
obtained with data-quality printing. 
Other factors govern how fast a print- 
er can operate, too. For example, defeat- 
ing the bidirectional printing capability, 
now more or less standard in new dot- 
matrix printer introductions, wastes 
time in returning the printhead from the 
right margin to the left margin. Also, 
you should be aware that printing 
graphics isn’t as fast as alphanumerics, 
punctuation, and special characters. 
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Most dot-matrix printers operated in 
the graphics mode are slower than in the 
text mode because printing is in only 
one direction. There are a few excep- 
tions to this, of course. For example, 
Centronics recently introduced a line of 
dot-matrix printers capable of printing 
graphics bidirectionally.) 

The cost of a printer is directly relat- 
ed to the number of precision mechani- 
cal parts that go into its design. Oddly, 
the very complex electronic portions of 
printers are dirt cheap when compared 
to the high-precision metal and plastic 
elements. This accounts for the much 
higher demand for formed-character 
printers, which have a much higher pre- 
cision-parts count than is required in 
the dot-matrix printer. Each of the me- 
chanical elements in the formed-charac- 
ter printer must be machined to very 
close tolerances, at a very high cost. 

In contrast, the dot-matrix printer is 
a relatively simple mechanical but com- 
plex electrical device. Its relatively few 
precision mechanical parts are con- 
tained in the printhead and linear head- 
positioning/track assembly. Consider- 
ing that a much greater number of 
mechanical elements are used in the 
typical printing assembly of a formed- 
character printer than there are in an 
entire dot-matrix printer, it’s not diffi- 
cult to understand why the latter is so 
much less expensive. 


Selecting a Printer. Your choice of a 
particular make and model printer 
should be based on an intelligent study 
of your current and future needs and a 
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study of what’s available in the market- 
place. If your major or exclusive use of 
the printer is for generating mailable 
letters and/or professional-quality 
printing, plan on a letter-quality 
formed-character printer. However, if 
you require fast printing speed, such as 
for regularly typing hundreds or thou- 
sands of mailing labels at one time, or 
you must keep hard copies of account- 
ing and financial records, or you wish to 
print out graphics, etc., your better 
choice would be a dot-matrix printer. 

For strictly home use, the dot-matrix 
printer is perhaps best because of its rel- 
atively low cost, versatility, and suffi- 
cient print quality for general use. 

Let’s detail the important factors you 
must consider when it comes time to 
make your buy decision. Make up a 
master list as follows: 

1) Do I need letter-quality printing 
or will data- or correspondence-quality 
printing suffice? If your needs are exclu- 
sively for letter and report writing, plan 
on a formed-character printer; other- 
wise, specify a dot-matrix printer. Bear 
in mind the differences in print quality 
obtainable at different price levels. If 
you need high-quality legibility, note 
this alongside your dot-matrix entry. 
Remember, too, that a number of re- 
cently introduced dot-matrix printers 
are capable of generating near-letter- 
quality printed characters that will al- 
most always suffice for the high-quality 
copy required for letter/report writing 
in which a true professional appearance 
isn’t essential. 

2) What is my printing volume? An- 





swer “‘light’’ if your printing needs are 
infrequent and usually limited to 10 
pages or less per session. For strictly 
nonprofessional home use, figure your 
printing volume to be light. Answer 
“‘moderate”’ for normal daily business 
office use in which 100 to, say, 300 let- 
ters, memos, and envelopes are to be 
printed daily. Answer “‘heavy”’ for more 
intensive use, as in daily printing out of 
large volumes of mailing labels and in 
word processing, where the printer will 
be going for 35% or more of the time in 
an eight-hour day. 

3) What printing speed do I need? 
For occasional light printing volume, 
any printer capable of churning out 
copy at even the slowest speeds will suf- 
fice. For moderate volume, be conserva- 
tive and note 75 cps or more. For heavy 
volume, plan on a minimum of 150 cps. 

4) Do I need variable pitch? If you 
do, don’t think you must spring for an 
expensive formed-character printer. 
Most dot-matrix printers offer selecta- 
ble expanded, normal, and condensed 
characters, without having to change 
the printhead. This feature will fre- 
quently be enough to fill your printing 
needs. Also, some of the new computers 
that feature bit-addressable graphics ca- 
pability will allow you to custom design 
and program in one or more user-call- 
able character sets on a compressed or 
expanded matrix format. 

5) Do I need proportional-spacing 
capability? Although this is a nicety 
that most users will instinctively desire, 
it’s not essential, except in such rare ap- 
plications as publishing, fancy corpo- 
rate report drafting, and other profes- 
sional printing applications. Almost all 
formed-character and a few newly in- 
troduced dot-matrix printers offer this 
capability. Those printers that do usual- 
ly include it at little or no extra cost. 

6) Do I need superscript and sub- 
script capability? The same remarks 
given for 5) above apply here, except 
that those who need this feature will 
usually be mathematicians, scientists, 
engineers, and publishers and report 
writers. 

7) What kind of paper feed do I 
need? If you’re going to be printing ex- 
clusively on pin-feed fan-fold printer 
paper, ordinary pin-feed will do. But if 
you're going to be printing mainly on 
single sheets (called “‘cut-sheet paper’), 
your choice of printer should have fric- 
tion feed. For most reliable printing on 
all types of paper, including envelopes 
and mailing labels, a combination 
friction/tractor (F/T) feed is best. In 
the past, this was an option that had to 
be added to the basic printer, usually at 
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high cost. However, more and more 
printer manufacturers are beginning to 
offer friction/tractor feed as a basic part 
of their products at no extra cost. 

8) Do I need graphics capability? If 
your answer to this question is “yes,” 
plan on restricting your choice to the 
dot-matrix printer category. Be aware 
that not all dot-matrix printers are ca- 
pable of printing out everything that 
can be displayed on a computer’s video 
display screen on a dot-for-dot basis. 
Some printers are able to print only the 
“block” graphics characters contained 
in preprogrammed ROMs inside the 
printers. Unless a manufacturer speci- 
fies that his product can print dot-ad- 
dressable graphics, assume it can’t. 

9) DoI need alternate character sets? 
This question applies exclusively to dot- 
matrix printers, since all formed-char- 
acter printers by nature of their inter- 
changeable printwheels or thimbles are 
inherently capable of alternate charac- 
ter set selection. With dot-matrix print- 
ers, one doesn’t pop out one head and 
replace it with another to obtain a dif- 
ferent character set. Alternate character 
fonts must be obtained with the existing 
matrix head, using software, which may 
be in preprogrammed ROMs inside the 
machines themselves. Some of the 
newest dot-matrix printers on the mar- 
ket come standard with up to eight dif- 
ferent character sets that can be selec- 
tively switched in and out as desired. 
Others have on-board sockets into 
which optional character-set ROMs can 
be plugged and called at will from 
software. 

10) How much should I pay? This 
question usually tops the uninformed 
prospective buyer’s list. In practical 
terms, it should be way down on the list, 
as it is here, because the answer will be 
based on the answers to all the preced- 
ing questions. It would be extremely 
foolhardy—and expensive—to let bud- 
getary considerations overshadow your 
needs. Don’t plunge in and choose an 
inexpensive printer that isn’t capable of 
meeting all your current needs, much 
less leave room for growth, or an expen- 
sive full-featured printer with features 
you'll never use. Such a move will prove 
costly in the long run, since it won’t be 
long before you have to trade up any- 
way. By the same token, buying a very 
fast full-featured printer with lots of 
bells and whistles you’ll never use will 
prove costly right at the dealer’s 
counter. 

The best advice we can give for choos- 
ing a printer is: Select what you need. If 
you require a model that’s too costly for 
your present budget, it’s better to wait a 
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few months, socking away a few extra 
bucks until you have enough to buy the 
model that best suits your needs, than to 
make a hasty purchase that won’t satis- 
fy you. 

For the business office, keep in mind 
that it’s not necessary to buy a printer 
for each computing station, since it’s a 
rarity for every station to require print- 
outs at the same time. In fact, under or- 
dinary data- and word-processing cir- 
cumstances, a printer will be idle more 
than 75% of the time! Therefore, you 
can plan your printer purchases with 
station sharing in mind. You have two 
choices here. The simpler choice is to re- 
serve one of the several stations for basi- 
cally print-only operations. The alter- 





native is to have two or more computing 
stations share one printer, without hav- 
ing to install special—and expen- 
sive—multiple-user hardware and soft- 
ware. This latter approach is imple- 
mented by installing an optional switch- 
ing box between the printer and sharing 
stations. Most such switching accesso- 
ries offer print buffers, standard or op- 
tionally, to ensure efficient word/data 
processing. | 
With the first approach, the comput- 
er/printer station might be idle for long 
periods of time. The second approach is 
more practical because all stations can 
be active simultaneously for processing, 
and there’s no need to have operator 
shuffling from one station to another. 


Other Considerations. Printers con- 
nect into a computer in either of two 
ways: parallel (Centronics) or serial 
feed (RS232C). In most cases, the paral- 
lel interface is built into the printer, 
while the serial interface electronics is 
optional even though the printer has a 
plug-in facility on the back marked ac- 
cordingly. Perversely, most computers 
come with a serial port, but require an 
optional parallel port to be added. Ac- 
cordingly, the user will often have to 
spend extra money to get his printer up 
and running. Bit-parallel interfaces 
transfer data a word at a time, while bit- 
serial runs bits one character at a time. 
Consequently, a parallel-interface setup 
is a Speedier one. 

Most printers contain 1K to 2K of 








RAM buffer memory to store incoming 
data that’s being received too fast for 
the printer to handle. Buffer memory 
can be expanded, of course, either by an 
external printer buffer or, in some cases, 
with an internal board, if you regularly 
dump a lot of copy from the computer 
to the printer. 

All printers aren’t alike, though most 
share many similar features. For exam- 
ple, low-cost impact dot-matrix printers 
often feature 5 < 7 dot matrix. Ifit has a 
lower-case facility, the letters won’t 
produce true descenders, so that the 
bottom of, say, the letter “‘g’’ will be in 
line with the bottom part of, say, the let- 
ter “‘b.”’ Perhaps this is good enough for 
you, given the savings in money, but you 
should know what you’re going to get in 
return. 

Is the paper drive a friction or tractor 
type? The former uses roll paper that’s 
less costly, while the latter will enable 
you to print accurately and automati- 
cally on a given sheet of fan-fold paper 
or on mailing labels. Some printers 
come with both facilities at no addition- 
al charge. 

Among other considerations are: the 
paper width the printer can handle, 
number of copies it can make, paper 
“out” alarm, addressable tabbing, over- 
all dimensions, compressed and ex- 
panded print, and dot-addressable 
graphics provisions. 

No matter how sophisticated a print- 
er you decide to buy, you’ll need the 
proper software to take advantage of its 
specific features. In fact, if you’re 
putting together a sophisticated word- 
processing system, review your needs 
with an eye to both printer and driving 
software. 

If you select a printer that offers true 
underlining, superscripting and sub- 
scripting, proportional spacing, etc., ca- 
pabilities, get a software package that 
will allow you to access these features. 
Don’t forget that any feature you add to 
a basic printer or package will add to its 
cost, however; so plan your purchases 
accordingly. If you buy more printer 
than you need, you'll be throwing away 
money that can be better spent on some- 
thing else you might want or need for 
your system. 

Good high-level word-processing 
packages, such as Word Star and Magic 
Wand, will almost always permit you to 
take advantage of virtually every feature 
built into modern printers. Basic low- 
cost packages, however, may not. Be- 
fore you buy a software package for 
your computer/printer system, careful- 
ly study its description to determine if it 
fills your needs. The several hundred 
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... COMPUTER PRINTERS 


Microbuffer Il 
Printer Interface for Apple Il 


By Alexander Marx 


dollars asked for the software to provide 
professional printing capabilities will be 
well worth the investment since, in the 
long run, it can actually save you money 
in more efficient and flexible processing. 
Conversely, if you don’t need all the so- 
phistication built into professional- 
grade software, find a package that suits 
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your requirements. Such packages are 
usually sold at considerable savings 
over individual items. 

Finally, like so much computer hard- 
ware, printer prices appear to be at an 
all-time low. Leading Edge’s “‘Gorilla/ 
Banana”’ impact dot-matrix printer, for 
example, has a suggested retail price of 


PRINTER operations are light years 
slower than any computer’s flow of data. 
So when a computer is spitting out large 
amounts of data to a typical dot-matrix 
or daisy-wheel printer, you’re forced to 
wait until everything is printed before 
you can work at the console again. 

What a waste of time for both you and 
a sporadically idling CPU! What’s the 
solution? It’s simple: take some memo- 
ry, an inexpensive microprocessor, 
some support logic, and make the whole 
thing look like a fast printer to the com- 
puter. The computer can now dump the 
data to this external memory at 4000 
plus cps (characters per second) and the 
additional microprocessor can then 
send them to the printer at the slower 
rate. Put the whole thing in a box and 
you have yourself a printer buffer! 

The clever people at Practical Peri- 
pherals (31245 La Baya Drive, West- 
lake Village, CA 91362) have done just 
that, and they have a line of buffers to 
fill every need. For the Apple II com- 
puter they have come up with the 
Microbuffer II, which at $259 comes 
with 16K of onboard memory that is 
user-expandable to 32K. It also has an 
onboard microprocessor and an 
EPROM that contains the software to 
handle the buffering as well as some 
rather clever features. The whole thing 
is a plug-in card about twice as long as a 
normal Apple printer card. 

The card tested was for a parallel 
“Centronics” interface. Even though it 
is a parallel interface it looks like a serial 
interface to the Apple. This is to main- 
tain compatibility with both Pascal and 
CP/M. The card is installed like a nor- 
mal Apple card. I placed it in slot 1 (al- 
though it can be used in any slot except 
0). The card has a detachable cable with 
the standard parallel connector on one 
end and a standard Apple multipin con- 
nector on the other. 

The card is transparent in operation if 
you don’t want to do anything fancy. 
You notice the difference that the buffer 
makes right away: a standard screen full 
of data loads into the card in about two 
seconds as opposed to about a minute 
without the buffer. The card responds 
to the conventional commands. These 


only $249.95. Models that have been 
around for a while are being sold with 
considerable discounts. An Epson MX- 
80, the machine that brought logic-seek- 
ing to moderately priced printers, can 
be bought for less than $500, while 
Smith-Corona’s TP-1 letter-quality dai- 
sy-wheel printer is being sold for below 
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are prefixed by sending a Control | 
[CHRS(9) in BASIC], followed by one 
or more parameters. For example, to go 
from printing 40 to 80 columns, you 
would first turn the card on with the 
normal PR#1 and then enter a Control 
I followed by an 80N. 

With 16K of memory, you can dump 
about 11 pages of text to the buffer. If 
you upgrade or purchase the 32K ver- 
sion, you will double the amount of stor- 
age. Once the buffer fills up and if you 
have more data to send, the system 
slows down to the normal crawl. As the 
card sends one line to the printer from 
the bottom of the buffer, a new line from 
the computer is entered at the top of the 
buffer. 

You may wonder about the use of the 
card at this point since the system is 
bogged down waiting for the printer, 
just like the old days. But don’t forget 
that the buffer is still full. At some point 
the computer will send all the data and 
be free once again, while the buffer con- 
tinues to churn out the 16K or 32K that 
was filled. It may not be as fast as having 
unlimited buffer area, but it still saves a 
good one-third to one-half of the normal 
printing time. As I rarely print large 
documents, I get by very nicely with the 
32K. Without reaching the buffer limit, 
you can save close to 90% of your print- 
ing time. 

So much for the ‘““dumb’”’ mode of op- 
eration. If the card just buffered the 
printing it would be well worth the cost. 
But since you have a microprocessor on 
the card already, you may as well give it 
some smarts. This card has 25 text for- 
matting and printer control commands, 
as well as eight graphics commands for 
dumping the Apple HiRes graphic 
screens to the printer. 

Some of the text formatting and 
printer control commands are: send a 
linefeed after carriage return, set a left 
margin, set the print width, clear the 
buffer, and verify the operation of the 
card (self check). Among the more in- 
teresting commands is one to format 
BASIC listings so that each one of mul- 
tiple statements on a line is displayed on 
its own line, indented from the margin. 
This is very useful if you do any pro- 


$600. And if these are beyond your bud- 
get, there’s still no excuse for not having 
hard copy at your disposal because you 
can go the thermal printer route, such as 
with Star Micronics’ new STX-80 80- 
column printer for under $200 suggest- 
ed retail. Moreover, new models are 
available that boast more features than 
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gramming or would like to follow some- 
one else’s work. It takes a little time to 
get used to the format but, once you do, 
it makes life a lot easier. 

Another useful command is a screen 
dump. This will dump the 40-column 
Apple text screen to the printer. You 
can print the whole screen or specify a 
starting line, in which case it will print 
from that line to the bottom. The man- 
ual specifies that this command is useful 
for printing a Visicalc window, but I 
couldn’t figure out how to interrupt 
Visicalc so I could send the command 
code. The manual doesn’t elaborate ei- 
ther. It’s a shame that they allude to 
something and yet don’t explain at all 
how to achieve the desired effect. 

The HiRes graphic dump commands 
are a nice bonus. They allow you to 
dump HiRes Apple graphics to your 
printer, provided it can handle dot-ad- 
dressable graphics. You must specify 
what printer you have when you pur- 
chase the card as each printer requires a 
different EPROM. 

The graphic dump commands give 
you many options including printing 
double sized, rotating the image 90 de- 
grees, inverting the image so black is 
white and white is black, and empha- 
sized so that twice as many dots are 
printed giving a darker image. The card 


_ will print both the primary HiRes page 


(HGR) or the secondary HiRes page 
(HGR2). It even allows printing mixed 
HiRes and Text screen. An additional 
feature is the Chart Recorder Mode. 
This allows two pictures to be printed 
contiguously, resulting in a larger pic- 
ture. This can allow for greater detail by 
using both of the Apple HiRes screens 
and joining them at print time. 

The Microbuffer II is an excellent 
product. It serves its purpose as a buffer 
simply and elegantly. It follows the 
standard Apple commands for ease of 
use. It also offers many features not nor- 
mally found in a printer card. If you 
have ever shopped for a printer card, 
you soon realize that there is too much 
variety in the marketplace. Some cards 
offer straight printing with no bells and 
whistles, some offer buffering, some of- 
fer graphics dump routines and little 


ever, such as faster printing speed and 
they are available in most locations, at 
surprisingly moderate prices. 

Some unusual concepts are around, 
too. These include, among others, 
Qume’s “personality” modules for its 
daisy-wheel printers that simplify mat- 
ing it with the most popular computers, 





else, some offer bells and whistles but 
are not compatible with anything. 

The Microbuffer II offers the cake 
and the icing, too. In fact, I used the 
card for a long time as a straight buffer 
without having to modify any of my 
programs. I was oblivious to the other 
wonderful features. Now I use it more 
extensively, especially for formatting 
BASIC listings, with the left margin set 
where the text is comfortably centered 
on the page. No more moving the trac- 
tor feed to accommodate my word pro- 
cessor’s spacing, while my BASIC list- 
ings are printing on the feed holes! And 
the graphics dumps are wonderful, con- 
venient and versatile. 

There are a few annoying things 
about the card, the worst being the man- 
ual. It is far from complete. It gives you 
enough to get started, but leaves you on 
your own for the rest. I am still trying to 
dump my Visicalc screens because it said 
I could, but I am not going to spend an 
hour trying to find out. The other com- 
plaint is a lack of a larger technical sec- 
tion. It has the standard “for machine 
language programmers, the following 
information will be useful,” but what if I 
want to go deeper? For example, what if 
I wanted to access the graphic dump 
routines directly? At least, if you don’t 
want to release source code, give entry 
points or even tips and examples. 

For the dollar, though, I dont’ think 
you could do better than this card. The 
combination of functions with the rela- 
tive ease of use and compatibility make 
it unbeatable. 

If you don’t have an Apple II, but 
would still like buffered printing, one of 
Practical Peripherals’ inline buffers 
may be the answer. These buffers go be- 
tween the computer and printer and di- 
rect the flow from there. They offer sev- 
eral models in both serial and parallel 
interface and up to 256K of memory. 
That’s about 175 pages of text! There’s 
even a model that will fit inside the 
Epson printers. 

So, if you are tired of waiting for your 
printer while you’re computing, consid- 
er a buffer. And if you’re considering a 
buffer, check out the Practical Peri- 
pherals’ line. 


Riteman’s 2%” -high 10” -wide-carriage 
impact dot-matrix printer that fits into 
an attache case, and Max and Mannes- 
mann Tally’s battleship-construction 
impact dot-matrix machines that allows 
one to set up a variety of characteristics 
from its front panel and store it in non- 
volatile memory. © 
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This series of articles is condensed from a forthcoming book, Soul of CP/M, * 
by Mitchell Waite and Robert Lafore 





SINCE beginning this series, we’ve been 
working our way deeper and deeper into 
what we call the ‘“‘soul’’ of CP/M—the 
hidden part not usually visible to the ca- 
sual user of this operating system. Now 
we're going to penetrate to the most hid- 
den part of CP/M, the BIOS (Basic 
Input/Output System)! You could call 
BIOS the innermost soul of CP/M. 


What is the BIOS? For BDOS to be 
able to execute its duties, it must at 
some point communicate with the actu- 
al physical devices (disk drives, video 
screen, keyboard, printer, etc.) connect- 
ed to the computer. Since these 
peripherals can be from a variety of 
manufacturers and operate in different 
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ways, subroutines that drive them must 
be different for each piece of this equip- 
ment. This collection of the subroutines 
is what constitutes the BIOS. Each of 
these driver subroutines “‘drives” a par- 
ticular peripheral device. When you 
change from one kind of printer to an- 
other, you must modify the printer driv- 
er in BIOS to be able to “‘speak”’ to the 
new printer. 

Although the BIOS is at the inner- 
most core in CP/M (Fig. 17), it has a di- 
rect connection with the outside world. 
In fact, it’s the only part of CP/M that 


can actually communicate with physi- 
cal devices. 

Now that you know where BIOS re- 
sides and what it does, let’s explore how 
to modify a driver routine so that your 
CP/M can operate with a different 
printer. The techniques involved will 
also work for adding or changing other 
peripherals. Changes to the disk drives 
are considerably more complicated and 
should probably be left to the dealer un- 
less you’re a very ambitious (experi- 
enced) programmer. 

Because every system uses different 
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or any other Sinclair computer, 
™ you've probably discovered that 
the big microcomputer magazines 
cover only the bigger computers. 
Where can you find helpful articles on 
the Sinclair? In Sync! 

Sync is the one magazine that’s 
written exclusively about Clive Sin- 
Clair’s marvelous inventions, the Sin- 
clair computers. And it’s the one 
magazine to read if you want to get 
more from your Sinclair. 

You'll find program listings for 
games, helpful programming tech- 
niques, hardware upgrades, math and 
science programs, news of new prod- 
ucts for the Sinclair—in short, every- 
thing you need to use and enjoy your 
sinclair to the fullest. 

In just two recent issues, for exam- 
ple, we covered: 

(1) Putting a Reverse Character in a 

String 
C1 How to Double Your Memory 
1 Least Squares Data Analysis With 

the ZX80/81 
C1 Space Warp: A Graphics Space 

Game 
C11 How to Reduce “Blank Screen 

Time” 


: f you own a Timex Sinclair, a ZX81, 


GS simciai- 1000 | 


1 Storing Three-Letter Words in an 
Array 

1 Software Review: ZX Galaxians 

0 An Introduction to Expression Eval- 
uation 

O Short Programs Just for Fun 

C1 The ZX81 Parser and User-Defined 
Commands 

C1 Understanding Floating Point Arith- 
metic 

0 Handling Strings from Another Di- 
mension 

[1 Book Review: Understanding Your 
ZX81 ROM 

LC How to Add a Keybeard to Your Sin- 
Clair 

01 Translating Other Basics: DEF on 
the ZX81 

0 Six Outer Space Games—With Pro- 
gram Listings 

O Hardware Review: Sinclair ZX Spec- 
trum High Resolution Color/Sound 
Computer 
If you own a Sinclair microcom- 

puter, Sync is the only computer mag- 

azine you really need. Subscribe now 

to Sync, and you can save up to 33%! 

Just complete and return the post- 

age-paid reply card or the coupon 

at right. 


_ fj The magazine for Sinclair and Timex Sinclairusers 


nic 


Math and Science: 
e Least Squares Analysis 


ed celeiecTuiiiiice B 


e Alternative Display 
e Storing Words 


Space Warp 
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SAVE UP TO 33% 


ON SYNC! 





SLi ic 
CN 1986: Morristown, NJ 07960 
YES! Please send me 
a Sync for: 


O One year (6 issues) for $12.97— 
| save 19%. 

0 Two years (12 issues) for $22.97— 
| save 28%. 

Ci Three years (18 issues) for 
$31.97—I save 33%. 


Savings based on full 1-year subscription price 
of $16. 


Mr. 
Mrs. 
Ms. 
(please print full name) 8H15 


Addresses 5 
City 


So Bakke a RE EY SS) 


CHECK ONE: 
1 Paymentenclosed. O Bill me later. 


Offer valid in U.S. and possessions only. Please allow 
60 to 90 days for delivery of first issue. 


[__NEW SUBSCRIBERS ONLY _ | 








SINCLAIR 
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... CP/M 


hardware, every BIOS will be different. 
We can’t, therefore, tell you exactly how 
to modify your specific BIOS, but we 
can show you an example that can be 
used as a guide for modifying your 
BIOS to suit your system’s needs. 

There are three steps involved in writ- 
ing a new BIOS driver: (1) learning your 
way around BIOS—you must be able to 
find the existing driver so you can see 
what it looks like, how it relates to the 
rest of BIOS, and where to put the new 
driver; (2) writing the new driver rou- 
tine and then testing it; (3) inserting the 
new driver into the BIOS file and writ- 
ing the new BIOS to the system tracks of 
your disk. 


What You Need. There are two things 
you need before you can modify your 
BIOS. The first is the ASM file of the 
BIOS, usually supplied with CP/M, 
which contains the 8080 code that com- 
municates with I/O devices. This file is 
usually called something like 
IOBIOS.ASM, GBBIOS.ASM, or some 
similar name with BIOS in it. If the file 
contains the I/O for the disk system, it 
will be very long—20 or more printed 
pages. If this section is left out, the 
printout will be fairly short—six pages 
Or So. 

The BIOS.ASM file is what you’re 
going to modify, using a word-process- 
ing program to alter a section of it. 





DIRECT 
CONNECTION 
TO 1/0 DEVICES 


Fig. 17. BIOS, at the real center 
of CP/M, still connects to the world. 





FECLE ++ BIOS FOR D10 WITH CP/M 2.2 Rev2.7 + + CONSOLE STATUS - CON: 


. KKK KKK KK KKK KK KKK KKK KK KKK KKK KEKE KK KEEKKEKKKEKKKKKKEKKK KKK KEKE 
’ 


; BIOS FOR IMSAI D10-C CONTROLLER WITH CP/M 2.2 
i RK KKK KKK KKK KK KKK KKK KK KKK KEK KKK ERK KEKE KEE KKK KKKKKKKKKK KKK KEKE DE8B C8 RZ 

: BIOS VERSION 2.7:SINGLE DENSITY, 128 B/S DE8C 3EFF MV! A,OFFH 
; DOUBLE DENSITY, 256 B/S DE8E C9 RET 


; DOUBLE DENSITY, 1024 B/S 
ITI I III IK TT IK IKI I IK KK EE KKK KKK KKK KKK KKK DE8F CDE3DE CONS: GALLE DISPATCH 


FALSE EQU 0 DE92 01 DB 1 

TRUE EQU NOT FALSE DE93 45DF DW CRTSTAT 
MSIZE EQU 56 ;MEMORY SIZE IN K-BYTES DE95 45DF DW CRTSTAT 
SSIZE EQU MSIZE-2 ;2K FOR CP/M,BIOS AND BUFF DE97 45DF DW CRTSTAT 


CONSTIO: 
DE88 CD8FDE CALL-CONS ;GETS STAT OF SPECIFIC DEVICE 
IF NOT READY RETURN OINA 
-ELSE RETURN FF 


;Z FLAG SET CORRESPONDINGLY 


;USE IOBYTE BITS 1-0 
300 - TTY: (CRT STATUS) 
301 - CRT: . 


REVNUM 
CPMREV 


EQU 27 ;BIOS REV # 
EQU 22 ;CP/M REV # 
“BIAS” IS ADDRESS OFFSET FROM 3400H FOR MEMORY 


DE99 5FDF 


310 - BAT: 2 


DW IKBSTAT 311 - UC1: (IKB1 STATUS) 


CONSOLE IN - CON: 


SYSTEMS OTHER THAN 16K (REFERRED TO AS “‘B”’ CONINIO: 


THROUGHOUT THE TEXT). 


DE9B CDE3DE 


DE70 

DE70 C3F8DE 
DE73 C3BFDE 
DE76 C3B3DE 
DE79 C388DE 
DE7C C39BDE 
DE7F C3A7DE 
DE82 C3CBDE 
DE85 C3D7DE 


BIAS 
CCP 
BDOS 
BIOS 


EQU (SSIZE-20)*1024 ;ADDR OFFSET FROM 
3400 (20K SYSTEM) 

;BASE OF CCP 

;BASE OF BDOS 

;BASE OF BIOS 


EQU 3400H+ BIAS 
EQU CCP + 806H 
EQU CCP + 1600H 


1/O DEFINITION EQUATES 


’ 
KKK KKK KKK KKK KKK KKK KKK KKK KEKE KEKE KEKKKKKKKKKKKKKKKKKKKKKEK 


;CONSOLE STATUS PORT (IN HEX) - 


‘CONSOLE DATA PORT (IN HEX) 


CRTST 
CRTDATA 
IKBST 
IKBDATA 
VIODATA 
RXRDY 


IOBYTE 
VIOINIT 
VIOID 
PRTS 
PRT 


USEFUL THINGS TO KNOW 
MPU-B STATUS PORT 
(TERMINAL/TRANSMITTER REFERENCE) 


TRANSMITTER READY 
RECEIVER READY 
TRANSMITTER EMPTY 
PARITY ERROR 
OVERRUN ERROR 
FRAMING ERROR 
SYNC DETECT 

DATA SET READY 


NOORWM+O 
Pee ae aE all 


15 = PARALLEL 
13 OR 4 = SERIAL 
3 = SYSTEM 

14 = PARALLEL 
12 OR 4 = SERIAL 
2 = SYSTEM 


;CRT STATUS PORT 

;CRT DATA PORT 

;IKB1 STATUS PORT 

;1KB1 DATA PORT 

;VIO DATA PORT 

;CONSOLE STATUS 
READY BIT (RxRDY) 

INTEL I/O BYTE 

;VIO INIT ENTRY POINT 

;POINTER TO VIO ID 


EQU 3H 

EQU 2H 

EQU 15H 
EQU 14H 
EQU OF803H 
EQU 02H 


EQU 0003H 
EQU OF800H 
EQU OFFFDH 
EQU 23H ;PRINTER STATUS PORT 
EQU 22H ;PRINTER DATA PORT 


USER CUSTOMIZED I/O DEVICES. F, 
DO NOT REARRANGE JMP TABLE. a 


e REE KR KKK KK KK KKK KKK KKK KKK KKK KEKE KEKKKKKKKKKEKEKK KKK 


INITIO: 
LIST: 
LISTST: 
CONST: 
CONIN: 
CONOUT: 
PUNCH: 
READER: 


ORG BIOS +0C70H 

JMP INITVC 

JMP LISTIO 

JMP LISTSTIO 
JMP CONSTIO 
JMP CONINIO 
JMP CONOUTIO 
JMP CONOUTIO 
JMP READERIO 


Fig. 18. BIOS for DIO with CP/M 2.2, Rev. 2.7. 
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DEQE 01 

DEOF 4ADF 
DEA1 4ADF 
DEA3 4ADF 
DEAS 64DF 


CONOUTIO: 


DEA7 CDE3DE 


DEAA 01 

DEAB 55DF 
DEAD 55DF 
DEAF 55DF 
DEBI 6FDF 


LISTSTIO: 


DEB3 CDE3DE 


DEB6 03 

DEB7 42DF 
DEB9 42DF 
DEBB 42DF 


DEBD 42DF 


LISTIO: 


DEBF CDE3DE 


DEC2 03 

DEC3 55DF 
DEC5 55DF 
DEC7 35DF 


DEBS 6FDF 


PUNCHIO: 


DECB CDE3DE 


DECE 05 
DECF 55DF 
DED1 73DF 


DED3 6FDF 
DED5 55DF 


READERIO: 


DED7 CDE3DE 


DEDA 07 
DEDB 4ADF 
DEDD 74DF 


DEDF 4ADF 
DEE1 4ADF 


CALL DISPATCH 
DB 1 
DW CRTIN 
DW CRTIN 


[USE IOBYTE BITS 1-0 
00 - TTY: (CRT INPUT) 
01 - CRT: : 
DW CRTIN 10 - BAT: : 
DW IKBIN :11 - UC1: (IKB1 INPUT) 


CONSOLE OUT - CON: 


CALL DISPATCH 
DB 1 

DW CRTOUT 
DW CRTOUT 
DW CRTOUT 
DW VIOOUT 


LIST STATUS - LST: 


;USE IOBYTE BITS 1-0 

;00 - TTY: (CRT OUTPUT) 
301 - CRT: (CRT OUTPUT) 
;10 - BAT: (CRT OUTPUT) 
311 - UC1: (VIO OUTPUT) 


CALL DISPATCH 
DB 3 

DW LISTSTC 
DW LISTSTC 
DW LISTSTC 


;USE lIOBYTE BITS 7-6 

00 - TTY: (CRT OUTPUT) 

301 - CRT: (CRT OUTPUT) 

10> EP GaN Pat 
OUTPUT) 


DW LISTSTC 311 - UL1: (VIO OUTPUT) 


LIST OUT - LST: 


CALL DISPATCH 
DB 3 

DW CRTOUT 
DW CRTOUT 
DW LPTOUT 


;USE lIOBYTE BITS 7-6 

300 - TTY: (CRT OUTPUT) 
301 - CRT: (CRT OUTPUT) 
310 - LPT: (LINE PTR 


DW VIOOUT 
OUTPUT) 


PUNCH OUT - PUN: 


CALL DISPATCH 
DB 5 

DW CRTOUT 
DW PUNOUT 


;USE IOBYTE BITS 5-4 

;00 - TTY: (CRT OUTPUT) 

301 - PTP: (H. S. PUNCH 
OUTPUT) 

310 - UP1: (VIO OUTPUT) 

;11 - UP2: (CRT OUTPUT) 


DW VIOOUT 
DW CRTOUT 


READER IN - RDR: 


CALL DISPATCH 
DB ry 
DW CRTIN 
DW RDRIN 


;USE lIOBYTE BITS 3-2 

;00 - TTY: (CRT INPUT) 

301 - PTR: (H. S. READER 
INPUT) 

;10 - UR1: (CRT INPUT) 

;11 - UR2: (CRT INPUT) 


DW CRTIN 
DW CRTIN 
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You’ll then reassemble it with ASM and 
write it back onto the system tracks of 
your disk. 

The second thing you'll need is the 
specifications table for your UART 
(universal asynchronous receiver/ 
transmitter) or serial I/O board. The 
UART IC is installed on the serial 
board and allows the computer to com- 
municate in serial mode with external 
devices. The spec sheet for the UART 
will tell you what numbers to output to 
what “port” in the UART to send sig- 
nals to various I/O devices. 

Some versions of the BIOS.ASM file 
include information on the UART at 
the beginning of the listing, making it 


possible to modify your BIOS without 
the actual spec sheet—provided the 
UART is already installed and operat- 
ing and your listing has this informa- 
tion. It’s also easier if you have a device 
already operating which is similar to the 
one you plan to install. 

If you already have a printer running 
and want to change to another printer, 
you may not need the spec sheet or com- 
ments in the listing. You can use the ex- 
isting driver as a model. Of course, if 
you don’t have a printer, you'll need the 
spec sheet. 


Sample BIOS. Bear in mind that the 
particular BIOS we’ll be describing in 


Fig. 18 is only one example of the hun- 


dreds of possible versions in circulation. 
Yours may be somewhat different, but it 
should be similar enough that you can 
follow in your BIOS the steps we’ll de- 
scribe here. Reading your BIOS listing 
will make the most sense if you assemble 
it with ASM and then refer to the PRN 
listing, since often the hex values given 
are important. 


BIOS Introduces Itself. When called 
from disk, BIOS introduces itself, as 
shown in the beginning of the BIOS list- 
ing in Fig. 18. BIOS starts out by de- 
scribing itself, where it comes from, and 
what it’s for. Our example comes from 


DISPATCH: KK KK KK KK KK KK KK KKK KKK KKK KKK KKK KEKE KEE KKK KEKE KKEKEKKKKKEKKKEKE 
. ’ 


E3 XTHL ‘SAVE CALLER'S H, GET RETURN LIST STATUS (FF IF READY, ELSE 0) 
TABLE ADD ; KOK KI KK KK KK KKK KK KK KKK KK KK KKK KK KK KKK KK KKK KKK KEKE KEKE EEKEKKKKKEEEK 
-SHIET COUNT DF42 3EFF  LISTSTC: MV! A.OFFH 
‘POINT TABLE DF44 C9 RET 
‘GET 1O ASSIGNMENTS : KKK KKK KKK KKK KKK KK KKK KKK KKK KEK KKK KEKE KK KEKE KEKE KKEKEKKEKKKKKKKEK 
BYTE ; CONSOLE STATUS RETURNED IN A. 
CRTSTAT: 
‘SHIFT TO POSITION DF45 DBO3 IN 
BITS DF47 E602 ANI 
-MASK BITS DF49 C9 RET 


56 MOV D,M 
23 INX H 
3A0300 LDA lIOBYTE 


DSHFT: RLC 
DCR D 


JNZ DSHFT CRTST 


RXRDY 


;STATUS PORT 

;TEST RxRDY 

Ze 4; CHAR NOT 
READY 


C2E9DE 


E606 ANI 06H 
a MOV E,A _ 3D ALREADY CLEAR 
19 DAD D ‘INDEX INTO TABLE : KK KKK KKK KKK KKK KKK KKK KKK KKK EEK KEKE KEKE KEKE KEKEKEKEKEKKEKEKKKKKKKKKEKKEE 
163 MOV A,M : CONSOLE IN RETURNS THE CHARACTER INA 

93 INXH ‘TABLE WORD TO HL KK KKK KKK KKK KKK KKK KKK KEKE KKK KEK KKK KEKE KEKE KEKE KKEKEKEKEKEKEKKKEKKKKEK 
66 MOV H,M 
6F MOV L,A 
E3 XTHL 


CRTIN: 
DF4A CD45DF CALL 
DF4D CA4ADF JZ CRTIN 
DF50 DBO2 IN CRTDATA 
DF52 E67F ANI 7FH 
DF54 C9 RET 


I KI KK KKK KK KR KKK KKK KKK KKK KR KKK KEK KKK KKK EEK KEKKKK KKK KKEKE 2 RK KK KKK KK KKK KEKE KKK KEKE KEKE KEKEKKKEKKKKKKKKKKKKKKKKKKKKKKKKKKEKEK 
, ’ 


INIT USER 1/0 IE. CONSOLE ,PUNCH AND LIST DEV. 


CRTSTAT 

;GET RxRDY 
;GET CHAR 
;STRIP PARITY 


;PUT ADDR OF ROUTINE, GET CALLER’S 
H 


C9 RET ;GO TO ROUTINE 


CRTOUT SENDS THE CHARACTER IN C TO OUTPUT 
HK KK KK I KK KK KK KK KK KKK IK KKK KKK KKK KKK KKK KKK KK KK KEE I KE KK KK KKK KKK KK KKK KEKE KK KKK RE KEK EEK KEKE KEKE KK RER 
INITVC: CRTOUT: 
: INIT UART (RECOMMENDED CMDS BY IMSAI) IN 
AF XRA A RRG 
D303 OUT CRTST JNC CRTOUT 
D303 OUT CRTST MOV A,C 
D303 OUT CRTST OUT CRTDATA 
D323 OUT PRTS RET 
D323 OUT PRTS 5 PENS SEALE REDE DE RGA 8 RECO AS OO ee ee cee oe 
D323 OUT PRTS : IKB1 STATUS RETURNED IN A. 
3E40 MVI A,40H ‘RST 8251 : eK KKK KK TK KK KKK KKK KK KKK KKK KKK EEK EK KEK KEK KEK 
D303 OUT CRTST IKBSTAT: 
D323 OUT PRIS <2. IN 
SEAE MVI A,OAEH ;MODE ANI 
D303 OUT CRTST RET 
D323 OUT PRTS 
3E27. MVI A,27H ;CMD 
D303 OUT CRTST 
D323 OUT PRTS 


CRTST ;GET STATUS 
‘TxRDY? 

‘REPEAT, NOT READY 
‘CHAR TO ACCUM 


;CHAR TO PORT 


IKBST 
RXRDY 


;STATUS PORT 
;TEST RxRDY 
aa pS CHAR NOT 


KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KEK KEKKKREKKKEKKKKKKKKKKKKKRKKKKEKKEEE 


IKB1 IN RETURNS THE CHARACTER INA 
IKBIN: 
‘VIO ID 1 ADDR DF64 CD5FDF IKBSTAT 
4STID DF67 CA64DF IKBIN 
‘SAME? DF6A DB14 IKBDATA 
DF6C E67F 7FH 


VIO ID 2 ADDR DF6E cg . KKK KK KKK KKK KKK KKK KK KKK KK KKK KKK KE KKKKEKKKEKKKEKKKKKKKKEKKKKKKKEEEK 
;2ND ID 
VIOOUT SENDS THE CHARACTER IN C TO VIO 


;SAME? KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KEKE KKKEKEKEKEKKKEKKEKKEKEKKKKKKEK 
, 
VIOOUT: 

79 MOV A,C 


t 
: ae ie ee i C303F8 JMP VIODATA VIO RETURNS TO 
7 CALLER 


3E94 NOVIO: MVI A,94H ;CRT AS OUTPUT ri Ke KK KK KK KK KKK KK KK KKK KK KKK KKK KK KKK KKK KKK KKK KEKE KKK KKKKKKRKKKKKKKKEK 
INITION: 

320300 STA IOBYTE i Syst NOH CHARACTER IN REGISTER Go eactuule) 

C9 RET PUNOUT: 


MTT CCCC©CSS£SOS CCC CCPC ee ee ee eee eee eee PSP ee ee eS 2 ‘NULL ROUTINE 
: BO IIIT III III III IOI IO III II Tok tok 


Foca Reeves i iaeas ala or ; READ CHARACTER INTO A FROM READER DEVICE 


KKK KKK KKK KKK KKK KKK KKK KEKE KEKE EK E EEE KEKE KEKE EKKREEKEEKEKEEKEKEEEE 
° KK KK KKK KK KKK KK KK KK KKK KK KKK KKK KKK KKK KKK KEK KK KKK KKKKKKKKKEK KK KK 


DF35 DB23.—s LPTOUT: IN PRTS -CHECK STATUS PORT Aa 
8 ‘CHECK BOTH READY 
5 eee pam on ed BITS : MVI A,1AH -ENTER END OF FILE 
DF39 EE85 XRI 85H : (REPLACE LATER) 
DF3B C235DF JNZ LPTOUT ANI 7FH ;-REMEMBER TO 
DF3E 79 MOV A,C . STRIP PARITY BIT 
DF3F D322 OUT PRT RET 
DF41 C9 RET -USER PRINTER IO END 


21FDFF LXI H,VIOID 
3E56 MVI A,’V’ 
BE CMP M 
C22FDF NOVIO 

23 INX H 

3E49 MVI A,’l 

BE CMP M 
C22FDF JNZ NOVIO 
CDOOF8 CALL 


;GET RxRDY 
;GET CHAR 
;STRIP PARITY 


VIOINIT 
A,97H 


INITVIO | 
;VIO AS OUTPUT 
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2 Box 18093 
Austin, Texas 78760 
Apropos Technology 
3 350 N. Lantana Ave, Ste. 821 
Camarillo, CA 93010 
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Minneapolis, MN 55435 i 
Bob Berch 
5 19 Jacques St. 
Rochester, NY 14620 
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22. 55 York St., Suite 100 
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Heath Computer Services 
3 950 E. 52 South 
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24 1630 Forest Hills Dr. 
Okemos, MI 48864 
intercomputer 
4) Box 90, Prudential Center 
Boston, MA 02199 
Jameco 
26 1355 Shoreway Rd. 
Belimont, CA 94002 
Kartes Video Communications, Inc. 
Zi Computers & Peripherals Div. 
: 10 East 106th, Indianapolis, IN 46280 
Kopak Creations 
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29 225 Turnpike Street 
Canton, MA 02021 
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Timeworks 
P.O. Box 321 
Deerfield, 1L 60015 


21st Century 
6813 Polk St. 
Guttenberg, NJ 07093 


Ultimate Blackwood 
P.O. Box 7427 
Santa Cruz, CA 95061 


York-10 Computerware 
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Bytesize Micro Technology 
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Address Location Arithmetic. Al 
BIOS listings contain some calculations 
at the outset that define and set up the 
beginning address of BIOS in memory. 
Addresses are usually calculated ac- 
cording to a set of rules laid down by 
Digital Research. They start out by 
specifying the memory size with which 
BIOS is working, which is 56K in our 
example in Fig. 18. If your BIOS has 
other statements in it at this point, such 
aS various options that must be set to 
true or false, ignore them; they won’t in- 
fluence this discussion. 





_ The magic “‘N” 





In Fig. 18, we see that MSIZE (com- 
puter’s memory size) is set at 56 (28H). 
All BIOS.ASM files should have such 
an equate (EQU). If you want to change 
your BIOS to work with a machine with 
a different memory size, the first thing 
you would do is change this number toa 
value that will permit you to take ad- 
vantage of maximum available memory. 

The next important number is for 
BIAS. (In other listings, it may have a 
different name, such as IOBIAS.) This 
number specifies the distance in memo- 
ry between where the CP/M system is 
on your system and where it is on a 
CP/M disk as it comes from the factory. 
A brand new system is configured for 
20K of memory and then moved up to 
the top of memory, where it will reside 
in a particular computer. BIAS is relat- 
ed to a certain ““magic’’ number, which 
we call N. 

BIAS is then used to define the start- 
ing locations of the major parts of the 
CP/M system (CCP, BDOS, and 
BIOS). Location 3400 is the “‘standard”’ 
starting point for the bottom of CCP in 
a 20K system. CCP is 806H bytes long 
in our listing, since BDOS starts at CCP 
+ 806H. CCP and BDOS together are 
1600H bytes long; so in our 56K system, 
at least, BIOS starts at D200H. 
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1/O Equates and More. In the next 
section of the listing, headed “I/O Defi- 
nition Equates,” BIOS tells us some- 
thing about the UART, namely the 
meaning of each bit when we read the 
status of an I/O device. Following this 
is a series of equates, which are places 
where certain variables and addresses in 
BIOS are given values. The CRT status 
port (CRTST) is at 03H, keyboard data 
port is at 14H, etc. Notice especially the 
printer status (PRTST) and printer data 
(PRT) ports. We'll be using the num- 
bers they’re equated to (23H and 22H) 
when we write our printer driver. 


ORG Statement & Jump Table. In the 
next section of the listing, ““User Cus- 
tomized I/O Devices,” we finally get to 
the ORG statement, which is the begin- 
ning of our program. Usually, this loca- 
tion is defined in terms of various other 
locations that are, in turn, defined in 
terms of the computer’s memory size, 
among other things. In this case, ORG 
is at the beginning of BIOS because all 
disk system drivers are located there, 
between D200H and D200H + OC70H. 
Our listing is really only a small portion 
of BIOS, since it contains no disk 
information. 

If we add instructions to BIOS and 
reassemble it to insert our new driver, 
the starting addresses of all drivers fol- 
lowing the one we changed will be dif- 
ferent. How will BDOS find them? The 
answer is that it makes use of a clever 
programming tool called a “jump 
table.” 

A jump table is merely a number of 
jumps at the beginning of the listing. 
Each jump goes to one of the driver 
routines. Since these jumps are part of 
the listing we’re going to reassemble, 
the values in their address fields will 
change when we reassemble the file. So 
BIOS doesn’t care about the locations of 
the driver routines themselves, only 
where the jump table is located. The 
jump table is always at the beginning of 
the listing. BIOS calls one of the loca- 
tions in the jump table, and the jump 
takes BDOS to the proper driver. 

Notice, however, that BDOS assumes 
the jumps in the table will always be in 
the same order. When it calls on the sec- 
ond jump in the table, it expects to find 
the jump to LISTIO, not some other 
driver. This is why the listing has the 
caution “Do not rearrange jump table’”’ 
in it. 


IOBYTE. Now we can actually start to 
follow a trail through the listing to our 
destination. The second jump in the ta- 
ble is to LISTIO, the list device. CP/M 





permits different physical devices to be 
assigned to different logical 
devices—console (CON:), reader 
(RDR:), punch (PUN:), and list (LST:). 
There are also various physical devices 
like TTY:, CRT:, and LPT:. You can 
change the assignments of physical to 
logical devices by using STAT. When 
you do this, STAT changes the 
IOBYTE at location 3 in memory. 

Now, when BIOS gets a call to the 
LIST routine, it doesn’t know what 
physical device it’s intended for until it 
checks the IOBYTE. Based on what it 
finds there, it will go to either the driver 
for the printer or to some other driver. 
That’s why LISTIO and LISTSTIO 
(the latter being list status I/O) are a 
different form of jump table, rather than 
driver routines (see “List Out - LST” 
entry under “‘User Customized I/O De- 
vices”’ in Fig. 18). 

This section first calls the DIS- 
PATCH routine, which looks at the 
IOBYTE and determines which of the 
four routines to go to for the four possi- 
ble physical I/O devices. Because the 
line printer is usually assigned to the 
LST: device, DISPATCH determines 
this from the IOBYTE and jumps to the 
address in the third DW statement in 
this routine—LPTOUT (line printer 
output). 

In some BIOS versions, the IOBYTE 
isn’t used and this section of code is 
omitted. This is true of the BIOS exam- 
ple provided in the “CP/M Alteration 
Guide” supplied by Digital Research. 
In other versions, it’s implemented in a 
different manner. 

Refer now to the section of Fig. 18 ti- 
tled “‘List Character In C,”’ which takes 
us to LPTOUT. We’ve found the in- 
structions that tell the UART to accept 
a character and send it on to the printer. 
This is the routine we’re going to modi- 
fy. For a change, it doesn’t call another 
routine. So we’ve reached the end of the 
line. Printer status (PRTS) at 23H and 
printer (PRT) at 22H are the “‘ports”’ 
we're going to access with IN and OUT 
instructions. 

IN and OUT Instructions. These are 
the chief means by which the 8080 
microprocessor communicates with the 
outside world. IN gets data from a port 
and puts it in register A, while OUT 
sends data from register A to a data 
port. Of the 256 possible data ports, the 
appropriate one is specified by the two- 
digit hex number (or label equated to it) 
in the address field. 

Data ports and their addresses are not 
the same as memory and its addresses. 
Data ports consist of a separate group of 
registers. Since there are only 256 of 


Computers & Electronics 


~~ 


them, the ports are addressed by two- 
digit numbers. Thus, the 5A in the in- 
struction “IN 5A” refers to a data port, 
not to memory address 5A. 

The byte read into register A can be 
either data, such as an A character 
(41H) read from the keyboard, or a 
“status byte’ whose purpose is to in- 
form your program about the status of a 
UART or I/O device. The values of a 
status byte must be known from the op- 
erator’s manual for the UART or I/O 
device. 

OUT takes an 8-bit byte from register 
A and puts it into the port specified in 
the operand field of the instruction. 
This byte can be either data to be trans- 
ferred to an output device, such as the 
character A to be printed on the CRT 
screen, or a “function byte’’ that tells 
the UART or I/O device what to do. 
The values to be used in a function byte 
must be known from the operator’s 
manual for the UART or I/O device. 

XRI Instruction. This instruction 
performs an exclusive-OR of the one- 
byte data in the instructions with the 
data in register A. This instruction is 
useful for testing bit patterns because it 
immediately tells you if all bits in a cer- 
tain bit configuration are set to 1. Sim- 
ply XRI the bit pattern you want to ex- 
amine with the bit pattern in register A. 
If all the bits you specify are set, but 
nothing else is, the result will be zero. 
For example, if register A contains 07H 
and you XRI it with 85H, you'll have: 


register A 0000 0111 
constant 1000 0101 
result 1000 0010. 


The result is not zero. However, if regis- 
ter A contains 85H, you’ll get: 


register A 1000 0101 
constant 1000 0101 
result 0000 0000. 


Note that the result is now zero. 

The first thing we do in LPOUT is 
read the status of the printer port to see 
if the printer is ready to receive data. We 
do this with an IN instruction to the 
port that holds the printer status (23H), 
which returns a byte that looks like that 
shown in Fig. 19. 

Now, what we want to see when the 
printer is ready to receive a character is 
that DSR, TxE, and TxRDY bits are 
set. The other bits can be anything at all. 
We first mask off the other bits with an 
ANI instruction, using 85H (1000 0101 
binary). As a result, only bits 7, 2, and 0 
can have a value other than zero; these 
bits can either be zero or one. The values 
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of all of the other bits must be zero. 

Next, we want to make sure that bits 
7, 2, and O are indeed zero. So we XRI 
register A with 85H again. If the result 
is not zero, we go back to check again 
with the JNZ instruction. 

Once all bits are properly set in the 
status word, we’re ready to receive data. 
The data byte has been in register C all 
along (your program put it there before 
doing a call to BDOS). So we move it to 
register A and then OUT it to printer 
port 22H. Then we return. 


I/O Initialization. Usually, the particu- 
lar UART you’re using must be initial- 
ized before it can function properly. 
Thus, there’s a section of code in BIOS 
that’s activated every time you do a 
warm or cold boot. This routine 1s 
shown in Fig. 18 under the heading 
“Init User I/O IE. Console, Punch and 
List Dev.” 

Different UARTs require different 
kinds of initialization. You can find out 
what yours requires from its spec sheet. 
In our example, the VART must be told 
“0, 0, O, 40, AE, 27” before it can do 
anything. Examining the listing, you'll 
note that every time an OUTCRTST is 
executed, the value in register A is sent 
to the CRT status register (3H). Also, 
every time an OUT PRTS is executed, 
the value is sent to the printer status 
port (23H). Hence, the sequence of 
numbers referred to above is sent to 
both the CRT and printer ports of the 
UART. 

If you’re changing from one printer 
to another, you probably won’t have to 
add anything to this initialization pro- 
cess. But if you add a driver that wasn’t 
originally there, you'll have to add code 
in this section to initialize the new ports 
in your UART. 


Modifying a Printer Driver. To create 
a new driver for your BIOS, you must 
first determine the kind of driver pro- 
gram to write. You must know what 
kind of printer you have and which 
communication “‘protocol’’ it uses. Pro- 
tocol is another term for procedure. In 
this case, it means the procedure by 
which the printer tells the computer it’s 


DSR SYNDET 


ready to accept data for printing. 

With some printers, you can simply 
wait until they’re ready, throw a charac- 
ter at them, wait for ready again, throw 
another character, and repeat until 
you’re done. Such a printer will print 
each character just fine. The printers 
made by Epson are typical examples of 
such ‘“‘standard serial” or “‘teletype- 
like” printers. Other more complex 
printers, such as the daisy-wheel mod- 
els, require one of two advanced proto- 
cols; “xon/xoff” ‘or -“etx/ack2"> The 
NEC printer, for example, requires 
etx/ack, while the Diablo 630 likes 
xon/xoff. These protocols are designed 
to allow a printer to work with more 
than one character at a time. 

XON/XOFF Protocol. You’ve proba- 
bly used xon/xoff without even know- 
ing it. Xon/xoff is the same as the “‘con- 
trol-s/control-q”’ (ctrl-s/ctrl-q) CP/M 
uses to freeze and unfreeze the scrolling 
of the display on the CRT screen. In 
CP/M, ctrl-s freezes the display; strik- 
ing any key thereafter generates a ctrl-q 
that unfreezes scrolling. Ctrl-s means 
xoff (turn off transmission), while con- 
trol-q means xon (turn on 
transmission). 

A printer uses xon/xoff when it has a 
built-in “‘buffer” that can hold a certain 
number of characters (1024, for exam- 
ple) for printing. The buffer allows the 
computer to send characters to the 
printer at a fairly fast rate and then hold 
them while the slower printer mecha- 
nism prints them out. While the buffer 
in the printer is emptying, the computer 
can be used for more processing, such as 
editing a file, during the print operation, 
without slowing down your text editor. 
You should notice a delay in processing 
only when the printer calls for more 
characters to fill its buffer. 

This operation is as follows. After 
your printer driver sends each charac- 
ter, it reads a status word from the 
printer and looks to see if the printer is 
sending back a ctrl-s. If it detects a ctrl- 
Ss, it tells the driver to stop sending be- 
cause the buffer is full and to suspend 
transmission of characters until the 
buffer is once again empty. If no ctrl-s is 
sent back, the computer will continue to ~ 


TxRDY 


RxRDY 


Fig. 19. The printer port is read to see if it can receive data. 
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send characters to the printer until one 
is detected. Upon detection of a ctrl-s, 
the computer goes into a wait loop and 
waits for a ctrl-q, the signal that buffer 
is empty, to come from the printer. 

ETX/ACK Protocol. This protocol is 
similar to xon/xoff, except that it’s im- 
plemented differently. In this case, a 
block of characters (usually 128) is sent 
to the printer, followed by an etx char- 
acter (03H = ctrl-c), which translates 
to “end of text.’ After the entire block 
of characters has been printed out, the 
printer sends an ack (06H = ctrl-f), 
which means ‘‘acknowledged; last 
transmission received.” 


Writing a Sample Driver. When we 
explored the BIOS listing, we found a 
driver for the simplest kind of 
printer—a teletype-like device with no 
advanced protocol. We’re now going to 
write a driver for a printer that uses 
xon/xoff. Our example will assume a 
Diablo 630 daisy wheel printer connect- 
ed to our CP/M system through a serial 
board that’s running at 1200 baud and 
uses an Intel 8251 UART. 

Look back at the driver in the last sec- 
tion. When it wants to know if it can 
send a character, it checks to see if three 
bits are sent: 7 for data set ready (DSR), 
2 for transmitter empty (TxE), and 0 for 
transmitter ready (TxRDY), as shown 
in Fig. 20. 

Using xon/xoff is somewhat more 
complicated. We must ask the UART 
two questions. First, js it ready to re- 
ceive a character from BIOS and, sec- 
ond, does it have a character ready to 
give to BIOS. In the first case, we ask 
the UART whether bits 0 and 2 are set. 
In the second case, we want to know 
whether bit 1 (RxRDY) is set. 

With xon/xoff, there are two things 
that can occur when a program calls the 
driver to send a character to the printer. 
In either case, a character gets sent to 
the UART to-transmit it to the printer. 
Then, either (1) the UART will not have 
sent an xoff, in which case control will 
return to the calling program so that it 
can get another character; or (2) the 
UART will have sent an xoff, in which 
case the driver won’t return to the call- 
ing program but will wait until xon is re- 
ceived before it goes on. 

The listing for the new driver is 
shown in Fig. 21. We’re assuming here 
that we don’t have to do anything else to 
initialize the UART. If we did, we’d 
have to add the appropriate instructions 
to the initialization part of the program. 
From the comment given in Fig. 21, you 
shouldn’t have any trouble following 
operation of the driver. 
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RxRDY TxRDY 


Fig. 20. The driver wants to know if it can send a character. 





Testing the Driver. Inserting the new 
driver into the BIOS and writing it on 
the system tracks of a diskette is some- 
what involved. What we need is a way to 
test our driver routine without going 
through this process, Here’s how: 

1) We put the driver routine at 100H, 
just like any other program, using DDT 
and the a command. (It can also be as- 
sembled with ASM.) 

2) We put a “jmp 100” instruction at 
the start of the printer driver routine in 
the BIOS. 

We'll assume at this point that you’ve 


written an appropriate driver routine of 
your own. It may not be perfect, but it’s 
ready for a preliminary test. Hence, as 
we describe how to test our routine, you 
can follow the same steps with your 
routine. 

First, you must know where to put 
the jmp 100 instruction. This isn’t diffi- 
cult if you’ve assembled your existing 
BIOS into a PRN file. Simply look 
through the listing for the printer driver 
routine and make a note of the address 
where it starts (DF35H in our 56K sys- 
tem, as you can see from the last section 
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LIST CHARACTER INC 
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New xon/xoff printer driver. 
; (was just aRETreturninstruction. ) 


LP TOUT ="in 
ani 
xr 


OEALS 
O5h 
05h 


jnz Iptout 


; input 8251 status 


;AND 8251 for ready tosend 


3 


AS to UR, 


exclusive-OR 
flag 

loop until UART register is 
ready 

get list character fromCto 
A 

output toUART dataregister 
and send 


toO° Get “Z2eLo 


ready 


with a 


character? 
does receiver haveacharac- 
ter ready? 


“mask 
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Fig. 21. Listing for the new driver. 
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zero then continue 
normally 


yes - get thecharacter 


;isitactrl-s freeze (xoff)? 
[AO “SK 44 
;it was actri-s, so nowwait 


fora 


;ctril-qtoreturn 


;Character is ready 
;is itacrtl-q(xon)? 
;no, soloopuntil it is; i.e. 


let 

printer buffer empty 
finallyactri-q; returnfor 
next character 
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THE MICROCOMPUTER INDUSTRY 


Incredible as it may seem, Popular Elec- 
tronics helped launch the microcomputer 
industry. Back in 1975, we published plans 
for building the first powerful microcom- 
puter based on the 8080 cpu. These plans 
generated incredible excitement—and 
Started the world thinking about personal 
computing. 

Since then, we've added more coverage 
of personal computing. Today, so much of 
the magazine 1s devoted to microcom- 
puters that we've changed our name to... 


Computers & Electronics 


Computers & Electronics continues the 
Popular Electronics tradition of helping 
our readers experience the advances of 
the future—today. We do it with clearly 
written, in-depth articles explaining each 
innovation...plans for building useful, 
money-saving projects incorporating the 
newest technology...reviews of the latest 
mass-produced equipment. Whether it's 
microcomputer equipment, audio, video, 
or personal electronics, Computers & 
Electronics will make it possible for you to 
enjoy the newest, the most sophisticated, 
the most innovative technology around. 


Helpful buying guides 


Computers & Electronics compares and 
contrasts computers and other electronics 
gear in meaningful buyer's guide articles. 
We discuss features and options, what to 
look. for, and how to get the best value. 
Recent buyer's guides have covered com- 
puter printers, pocket computers, sophistl- 
cated telephones, video cassette recorders 
and high-tech audio cassettes. 


World-famous test reports 


In every issue of Computers & Electronics 
you |] find our famous in-depth test reports. 
We take a new product, test it and analyze 
the results. Recently we've tested the Radio 
Shack TRS-80 Model III, the IBM Personal 
Computer, and the Sinclair ZX-81. Micro- 
computers by Apple, Atari, Hewlett-Pack- 
ard, Intelligent Systems and Netronics. 
Plus an interactive data terminal, software, 
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and a variety of audio, video and testing 
equipment. 


Innovative construction 
projects 
If you're a do-it-yourselfer, you'll love the 
construction projects in Computers & 
Electronics. Not only did we bring the 
world the first successful microcomputer 
kit, but also projects for building the first 
low-cost modem. The first computer key- 
board integrated with the computer (SOL). 
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The first low-cost voice synthesizer. The 
first low-cost logic analyzer. The first 1802- 
based microcomputer (ELF). The first 
low-cost function generator. The first gas- 
laser communicator (awarded a place in 
the Smithsonian Institution). The first low- 
cost color graphics computer module. An 
interface to transfer narrow line listings 
from your TRS-80 Pocket Computer to 
either a printer or CRT screen.... 

As you can see, our construction proj- 
ects, while not necessarily complex 
(thanks to multifunction IC chips), will 
keep you at the forefront of technological 
development-— at remarkably low cost. And 
in the future, we'll be bringing you con- 
struction projects to help you make your 
microcomputer more useful—whether It's 
an enhancement, an application, or a 
merging of technology with external con- 
trols and products. 
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this offer— complete and return the coupon 
or postage-paid reply card today! 
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of our BIOS listing given in Fig. 18). 

You can write your driver with a 
word-processing program, assigning the 
file the name NEWDRIVE.ASM, as- 
semble it to get a HEX file, and call it 
from DDT by the assigned file name. 
Alternatively, you can type it in directly 
from DDT using the a command. In ei- 
ther case ORG it at 100H. 

At this point, your printer shouldn’t 
be operating, since you haven’t toggled 
it on with a ctrl-p. Use the a command 
to insert a jmp 100 at the start of the 
driver routine in BIOS. For our particu- 
lar BIOS, it would be: 

-adf35 

DF35 jmp 100 

DF38 . 
Note that you’re modifying the very 
BIOS with which you’re operating. If 
you do something wrong, the system 





Finding a new address. 





may die; so save your files before you get 
in too deep. 

Now comes the moment of truth. 
Toggle on the printer with a ctrl-p and 
hit RETURN a few times. The printer 
should respond. Now type something 
and hit return. Whatever you type 
should be printed out, including the re- 
turn. If something other than what you 
typed or nothing at all is printed, either 
your driver is defective or your jmp 100 
is in the wrong place. 


Installing the New Driver. Once 
you've gotten your driver to work in this 
nonstandard location, it’s time to install 
it in your CP/M system. However, be- 
fore you can complete this process, you 
must learn about the MOVCPM and 
SYSGEN utilities in CP/M and that 
magic number N. 

MOVCPM. This amazing program 
actually contains CCP and BDOS, 
which is most of the CP/M operating 
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system. It may also have part of the 
BIOS in it. If the people who configured 
your system didn’t put the disk part of 
BIOS in the BIOS.ASM file, they put it 
in MOVCPM. What MOVCPM may 
not have in it are the drivers for the oth- 
er I/O peripherals, which are probably 
in the BIOS.ASM file. MOVCPM may 
have these routines in it, but they may 
not work on your equipment or they 
may merely be skeletal drivers that 
won’t work on any system. 

When you call MOVCPM, it loads 
three things into memory: MOVCPM 
itself; CCP, BDOS, and maybe part of 
BIOS in the form of a COM file; and a 
bit map that tells it which bytes of the 
COM file must be “relocated” and 
which don’t. 

MOVCPM can’t put the COM file in 
high memory, where CP/M normally 
goes, since the system we’re operating 
with is already there. Remember, you 
can’t make major changes to the same 
sections of code that constitute your op- 
erating system without getting into 
trouble. So MOVCPM keeps this ver- 
sion of CP/M in low memory, starting 
at location 900H, which leaves just 
enough room for the program and the 
bit map below it. This version of CP/M 
is called the system image, which means 
that the instructions of code look just 
like the actual operating version of 
CP/M in high memory but are in the 
wrong place to actually execute proper- 
ly (see Fig. 22). 

When you call MOVCPM from 
CP/M, you must specify the memory 
size of your computer, such as 64K, and 
tell it whether you want the CP/M im- 
age to be moved to high memory and ex- 
ecute. This is something you almost 
never want, since the CP/M image is 
probably incomplete and won’t work, 
resulting in a “‘crashed’’ system if you 
attempt to execute it. If you don’t want 
this to happen, you can type an asterisk 
after the size: “A>movcepm 56 *” in 
which the “‘56” means that you want to 
generate a 56K CP/M system and the 
“**? specifies that the image is to remain 
in low memory, where it’s not to be relo- 
cated or executed. 

You can also use an asterisk in the 
memory field if you want to simply use 
all available memory: “A>movcepm * 
**> (takes 64K in a 64K system, 48K ina 
48K system, etc.). In our particular 
case, we can’t do this because the upper 
8K in our computer, although present, 
is used for special video drivers. (The 
routine determines how much memory 
the computer has by testing higher and 
higher addresses to see if it can put 
something into and read it out of each 


location. When it no longer can, that’s 
the top of memory.) 

In moving this image of CP/M to 
high memory, MOVCPM starts off 
with all 8080 instructions written as if 
they were in a 20K system. It then de- 
termines the difference (‘bias’) be- 
tween a 20K system and the size we 
specified, like 56K. Finally, it uses the 
bit map to change only those bytes that 
represent addresses in the code (the last 
two bytes of a jmp instruction, for in- 
stance). That’s it. The resulting new im- 
age sits in low memory waiting for the 
next thing we want to do with it. Even 
though the addresses are changed—as if 
the bios were in high memory—it isn’t 
actually moved there. 

Now we save this image, using the 
SAVE utility. MOVCPM 1s very helpful 


SPACE 
AVAILABLE, 
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"IMAGE" 
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ok L 
Fig. 22. The system image of CP/M. 


here because it tells us just what to type: 
A>movcpm 56 * 
CONSTRUCTING 56K CP/M 
vers 2.2 
READY FOR “SYSGEN” OR 
“SAVE 45 CPM56.COM”’ 
A> 


At the A> prompt, we type “‘save 45 
cpm56.com’’. The image is 45 256-byte 
“pages” long, and MOVCPM suggests 
that we call the file “CPM56.COM”’. 


Urge to Merge. Once we have the 
CPM56.COM file of the CP/M image 
safely stored on disk, we merge the 
BIOS.ASM file, which we’ve modified 
by putting our new driver into it, into 
CPM56.COM. To do this, we use a spe- 
cial technique in DDT and the magic 
number, N. Then we take the resulting 
complete image and write it onto the 
system tracks of a formatted, blank 
disk, using SYSGEN. We’ll call this file 
“CPM56n.COM,” where 7 is “‘new.”’ 
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The Magic Number N. Nis simply the 
difference between where MOVCPM 
puts the CP/M image and where CP/M 
actually goes in high memory, as shown 
in Fig. 23. Notice here how the CP/M 
image placed in low memory by 
MOVCPM is related to the CP/M im- 
age that will be placed on the system 
tracks of the new disk. This new image 
will occupy exactly the same addresses 
as the CP/M currently running in high 
memory, except for the changes made to 
BIOS by the new driver. 

CCP is located at 980H in the system 
image but will be at BCOOH in our 56K 
system when actually installed and run- 
ning; BDOS is located at 1186H in the 
image but will be at C406 when running, 
etc. You can see that all these pairs of 
numbers are related by the same con- 
stant, which can be found by subtract- 
ing any two of them. 


Finding Addresses. To find the magic 
number N, we must know at least one 
pair of addresses—one in_ the 
MOVCPM image in low memory, the 
other in running CP/M in high memo- 
ry. A good one to work with is CBASE, 
which is the bottom of CCP. The first 
half of this is easy because in the system 
image, CCP is always at 980H, no mat- 
ter what size system you have. CBASE 
for high memory isn’t quite so easy to 
find. However, if you examine locations 
6H and 7H in memory while CP/M (not 
DDT) is running, you'll find an address 
that’s close to the start of BDOS. CCP is 
usually about 800H bytes long; so if you 
subtract 800H from this address, you 
obtain CBASE, in our case, C406 — 800 
= BCO06. Knowing that CCP starts on a 


page boundary, we figure it’s probably 
at BCOOH. 

Another way to find CBASE is to ex- 
amine the BIOS.PRN (not ASM) list- 
ing. CBASE and several other fascinat- 
ing addresses are often part of the 
address location arithmetic in the begin- 
ning of the file. Checking this file, we 
find that BCOOH is, in fact, the start of 
CCF. 

DDT has a handy function that per- 
forms arithmetic on hexidecimal num- 
bers. While in DDT, you can use this 
function by typing “‘hx,y” after the - 
prompt, where x and y are four-digit hex 
numbers. For any two hex numbers, 
DDT will print out the sum (x + y) and 
difference (x — y). In this case, we want 
to know the difference between, Say, 
980H and BCOOH. It would also be nice 
if we obtained a negative number so we 
could later simply add it to other num- 
bers to perform the conversions. 

If you type “h980,bc00” after the 
DDT prompt, DDT would respond 
with ““C580,4D80”’. It’s the latter differ- 
ence number, 4D80, we want, which is 
our so-called “magic” number. We 
must know this number for two reasons. 
First, we want to be able to look at cer- 
tain sections of code in the MOVCPM 
image in low memory and know what 
we’re looking at. We know where things 
are in BIOS in high memory, from 
BIOS.ASM, and we must be able to 
translate this into equivalent locations 
in low memory. The magic number does 
this, as we shall see. 

The second reason we must know this 
number is that we’re going to use 
DDT?’s ability to load a HEX file with a 
“bias” (offset) instead of at the ORG 
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address of the file. Thus, if we have a 
HEX file ORGed at, say, D200 and we 
want to load it into memory somewhere 
else—say, at 1F80—we simply find the 
difference between these two numbers 
and type it into DDT following the r 
(read) command. As you can see, this is 
the same old magic number, 4D80. For 
example, if we want to load with bias a 
HEX file called NEWBIOS.HEX that 
is ORGed at D200, we'd do the 
following: 

-inewbios.hex 

-r4d80 
and the file will be placed in memory at 
location 1F80. 


Inserting the New Driver. At this 
point, you should have a working driver 
routine that you’re ready to insert into 
your CP/M operating system. The first 
thing you want to do is create a new ver- 
sion of the BIOS.ASM file, one that in- 
corporates the new driver. (Remember 
that this file might have a different 
name, depending on your system, such 
as BIOS.ASM, GBBIOS.ASM, etc.) 

Start by making a copy of the old 
BIOS.ASM file and call it newbios.asm 
by typing ‘“‘pip newbios.asm= 
biosio.asm”’ after the A> _ prompt. 
Bring NEWBIOS.ASM into your word- 
processing or text-editing program. De- 
lete the program lines for the existing 
driver. Then either type in the assembly 
code for the new driver or, if your 
word processor will permit it, copy 
the file containing the new driver 
directly into the correct location in 
NEWBIOS.ASM. Also, if you have to 
add anything to the initialization part of 
BIOS, to get the UART off on the right 
foot, now is the time to do it. 

Reassemble the new BIOS by typing 
“asm newbios” after the A> prompt. 
You now have NEWBIOS.HEX and 
NEWBIOS.PRN files. You can now use 
MOVCPM to create the CP/M image, 
as described above. If you already have 
the system image (CPM56.COM or 
whatever) stored as a file, you can skip 
this step. 

You’re now going to use DDT to do 
the actual merging of the new driver 
into the system. Load the system image 
as you call DDT by typing “ddt 
cpm56.com” after the A> prompt. 
(Don’t forget that the number after cpm 
in the file name will be different for dif- 
ferent-size memory systems.) To make 
certain that everything is where you 


think it is, use DDT to explore this im- 
age by looking at the beginning of CCP, 
as shown in Fig. 24. It should be the 
same as the running CCP in high memo- 
ry. You can check this out by typing 


2 Fig. 23. The magic number N is the 
IMAGE difference between where MOVCPM 
puts the CP/M image and where 
CP/M actually goes. 


IN 
MEMORY 





August 1983 91 











...CP/M 


a‘‘dbc00”’ after the DDT prompt; it 
should be as in Fig. 25. Note that the ad- 
dress column, should now read “BCO00, 
BC10, BC20, etc.” instead of the low- 
memory addresses. 

Using the d command lets us see that 
the sign-on message is really there. 
Check the beginning of BIOS to see if 
this is where the jump table 1s: 


-11f80 
1F80 JMP D3D3 
1F83 JMP D334 
1F86 JMP DE79 
1F89 JMP DE7C 
(etc.). 


A look at the running BIOS in high 
memory should be the same, again with 
exception of the addresses. Now find the 
older driver routine, if there was one, in 
the system image and in the running 
BIOS. They may not be the same. 


Merge In New BIOS File. We’re now 
going to use DDT to merge the 
NEWBIOS.HEX file into the CP/M 
image in low memory. This is where we 
use offset number N. Although 
NEWBIOS.HEX is ORGed in high 
memory (at DE70 in our case), we want 
to lay it down on top of the BIOS part of 
the system image in low memory (at 
2BFO in our system). 

Type “inewbios.hex’’ after the DDT 
prompt to put the file name in FCB. 
Then type “r4d80” to read in the file 
with an offset of 4d80. Now look at the 
image with the / command to ascertain 
that the new driver is where you want it 
to be. If it is, you’re ready to save the im- 
age as a file back onto the disk: 


-d980 


-gO 
“ save 45 com56n.com 

The 45 is the same number of 256-byte 

pages that MOVCPM told you to save; 

this number will remain the same unless 





XON/XOFF protocol. 





your modification has expanded BIOS 
past a page boundary. The n simply 
means “‘new.”’ 

We’re now ready to create a new sys- 
tem disk. Start by placing in drive B a 
formatted disk. SYSGEN is often used 
to simply copy the current CP/M sys- 
tem from the system tracks of the work- 
ing disk to those of a formatted disk. In 
that case, no file name is specified when 
SYSGEN is called. However, we want 
to use the CPM56n.COM file when we 


0980 C3 5C BF C3 58 BF 7F 00 20 20 20 20 20 20 20 20.\..X... 


0990 20 20 20 20 20 20 20 20 43 4F 50 59 52 49 47 48 


COPYRIGH 


O9A0 54 20 28 43 29 20 31 39 37 39 2C 20 44 49 47 49T (C) 1979, DIGI 


(etc.) 


Fig. 24. The image at the beginning of CCP. 


-dbc00 


BCOO C3 5C BF C3 58 BF 7F 00 20 20 20 20 20 20 20 20.\..X... 


BC10 20 20 20 20 20 20 20 20 43 4F 50 59 52 49 47 48 


COPYRIGH 


BC20 54 20 28 43 29 20 31 39 37 39 2C 20 44 49 47 49T (C) 1979, DIGI 
(etc.) 


Fig. 25. The running CCP in high memory. 


SYSGEN VER 2.0 


DEST INAT1IONDRIVE NAME (OR RETURN TO REBOOT )b 
DEST INATIONONB, THEN TYPE RETURNRETURN 


FUNCT 1!ON COMPLETE 


DESTINATION DRIVE NAME (OR RETURN TO REBOOT ) RETURN 
Fig. 26. SYSGEN replies to the prompt for the new file. 
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generate our new system; so we type 
“sysgen cpm56n.com” after the A> 
prompt (don’t forget the n). SYSGEN 
will reply as shown in Fig. 26. Note that 
you must type a b to specify the destina- 
tion drive and a RETURN once the desti- 
nation disk is on B:. SYSGEN will write 
the new version of the operating system 
onto the system tracks of the new disk. 

You’re done! You now have a new 
custom-configured operating system 
that you’ve made yourself. Test it using 
DIR, and use TYPE to see if it will real- 
ly print out when you toggle your print- 
er with a ctrl-p. If you’re testing an 
xon/xoff or etx/ack printer, you’ll have 
to send enough characters at one time to 
fill up the print buffer. 


Driver Installation Summary. Once 
you become very familiar with this in- 
stallation process, this is what you'll be 
typing on-screen. (We’re assuming you 
aren’t going to check memory at all with 
DDT.) Of course, memory size and the 
number of pages to SAVE will depend 
on your specific system. 

A> pip newbios.asm=biosio.asm 

You add your’ driver to 
NEWBIOS.ASM with a word proces- 
sor and then store the revision as 
NEWBIOS.ASM: 


A> asm newbios 


A>movcpm 56 * 
A> save 45 cpm56.com 


These last two steps won’t be needed ev- 
ery time. 
A> ddt cpm56.com 


-inewbios.hex 
-r4d80 
-g0 


A> save 45 com56n.com 
A> sysgen. 


That’s all there is to it. By going 
through this procedure a few times, 
you'll be gaining valuable understand- 
ing of the BIOS in general and experi- 
ence in manipulating it according to 
specific needs. 


Comes the End. This concludes our 
series, which was excerpted and con- 
densed from the forthcoming book The 
Soul Of CP/M. We’ve covered here only 
highlights of portions of what the book 
covers in greater detail. We hope you’ve 
enjoyed your journey through the fasci- 
nating realm of CP/M and have added 
considerably to your knowledge of this 
powerful popular operating system for 
small computers. 


Computers & Electronics 





loBIT MICROCOMPUTER TECHNOLOGY 


Part 6: How to Use Machine Language Programming 











PREVIOUS articles in this series should 
have convinced you that, before you can 
understand, repair, or design micro- 
computers that use the latest generation 
of hardware, you must have had at least 
an introduction to machine/assembly 
language programming. By using ma- 
chine language subroutines in conjunc- 
tion with BASIC or other high-level 
languages, it is possible to increase exe- 
cution speed and, in some cases, allow 
operations that are not possible using 
the high-level interpreter alone. This 
month we will discuss how to learn ma- 
chine-language programming painlessly 


TABLE Vi—iI/O PARAMETER 
SETTINGS 

Baud rate $1-3 $1-2 S1-1 
110 On On On 
150 On On Off 
300 On Off On 
600 On Off Off 

1200 Off On On 

2400 Off On Off 

4800 Off Off On 

9600 Off Off Off 


Parity disabled: S1-4 on 
Parity enabled: S1-4 off 
Parity odd: S1-5 on 
Parity even: S1-5 off 
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By George Meyerle 


and we will gain some practice using it 
with the monitor program resident in 
the IBM-compatible, 16-bit Explorer 
88/PC microcomputer. 

Quickly reviewing the design of the 
Explorer 88, recall that it can be set up 
to operate in 3 different modes. The 
first, and least expensive mode ($400), 
allows accessing the monitor program 
using a standard terminal connected to 
the RS232 port. The second choice 
(about $600 more) is to add an IBM- 
compatible keyboard, color board, and 
either a color or black/white monitor. 
This gets you that much closer to being 
truly IBM-compatible. The next step in- 
volves the addition of a floppy-disk card 
and up to four floppy drives. At this 
point, you can run IBM-PC DOS or any 
of the many IBM-compatible disk oper- 
ating systems, including Digital Re- 
search CP/M-86, all of which include 
fine monitor or debugging programs. 
The following applies to any configura- 
tion selected. 


Monitor Programs. In its simplest 
form, a monitor program is a collection 
of routines that allow programs to be 
generated, tested, modified, and saved 
for future use. The original microcom- 
puter monitors consisted of a front pan- 
el array of switches and LEDs that al- 
lowed access to the CPU and memory. 








However, the flashing LED approach 
was hard to use and scared away many 
casual observers. On the other hand, 
ROM-based monitors, including that 
used in the Explorer 88, are easy to use 
and understand; and, with a litle prac- 
tice, you should be able to write short 
programs in 16-bit 8088 machine lan- 
guage. Since it is not practical to write 
long programs or subroutines without 
the help of an assembler, once the basics 
are learned, it is suggested that you in- 
vest in one of the many available assem- 
bler programs. 


Monitor Overview. All 8088 micro- 
processors auto-boot on power-up or re- 
set to location FFFFOH. This location, 
in the Explorer monitor, contains a 
jump to location FEOOOH which is the 
beginning address of the upper-most 8K 
of ROM and of the monitor program 





TABLE Vil—MEMORY MAP 
00000-OFFFF = RAM 
FEOO0-FFFFF = ROM 


00000-00003 
00004-00007 
00010-00013 
0000C-O0000F 


Divide-by-zero interrupt 
Single-step interrup 
Overflow interrupt 
Monitor-trap 


00010-0002F System 
00030-00033 UART interrupt 
00034-OFEFF System. 
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EXPLORER 88 


MONITOR 









| 
INITIALIZATION, = 


HALT 


PROM a 
CHECKSUM 


~S = S 









om ‘Timer Test 
~—@—ss“ss INETIALIZE FOR: 
— /q,DMA REFRESH 





: TESTE 
AND INIFIALIZE 

DMA CONTROLLER 
“TO START 






INTERRUPT 
CONTROLLER . 









"AND SET UP 
8255 SYSTEM PORT 
“(READ SYSTEM 
SWITCHES) 







PASS — 





om sETUP “te, 
TIMER CONTROL 

PORT AND INITIALIZE, 
TIMER ZERO 





PASS 


EST 
AND INITIALIZE 
_ouarr 
HARDWARE. 











MONITOR 
COMMAND ENTRY. 
POINT 





WAS 
VALID. 

COMMAND 
ENTERED ot 


STER. 
DISPLAY/MODIFY 


om MEMORY - 
“SA DISPLAY/MODIFY 


DISPLAY __ 
MODE 







= COMPEE PES 
HARDWARE 
TEST : 


Fig. 18. Flowchart of the monitor program. 


whose flowchart is shown in Fig.18. 
Note in this flowchart that, before the 
program is ready to accept commands 
from the keyboard, a preliminary hard- 
ware check is made. If any hardware 
test fails, the CPU is automatically halt- 
ed. The program begins by checking the 
CPU. All registers, including the flags, 
are tested. If they are OK, the program 
continues with a PROM check-sum 
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test. This adds the contents of all 8K of 
ROM and compares the results with the 
correct answer. 

The next component tested is channel 
1 of the timer. If the timer test is OK, 
channel | is programmed to provide the 
refresh clock signal to the DMA con- 
troller. Next the DMA controller is 
tested. The count and command regis- 
ters are tested by writing various pat- 


terns and then checking the results by 
reading the registers. If all tests are 
passed, the count register is set for a 
64K system and channel 0 is enabled so 
that the RAM refresh process can 
begin. 

The program then sets up the inter- 
rupt controller mode registers and 
masks off all interrupts. This is followed 
by the initialization of the 8255 system 
and timer control ports. The monitor 
then sets up the data and stack segment 
registers and the stack pointer. It also 
clears the console input and output 
buffers. The 8250 UART is then initial- 
ized. This process involves reading the 
switch #1 at port B of the 8255. These 
switch settings determine the baud rate 
and parity selections (Table VI) to 
which the UART will be initialized. The 
monitor also downloads the interrupt 
jump vectors to the lowest locations in 
RAM as shown in the memory map in 
Table VII. Note that the top 256 bytes 
in the first 64K bank are reserved for the 
stack and other monitor operations. 

After testing the hardware and set- 
ting the UART, the monitor idles at the 
Command Entry Point awaiting entries 
from the keyboard. The program is set 
up so that it will only accept valid com- 
mands. All invalid entries will result in 
the display of ‘““??” and the abortion of 
the process attempted. Valid commands 
are: 


Display memory contents 

Register display/modifica- 

tion 

Block move of memory 

Memory modification/ 

display 

I Input one byte from an I/O 
device 

O Output one byte to an I/O 
device 

CO Cassette output from memory 

to cassette 


ew wo 


CI Cassette input from cassette to 
memory 

4 Trace instructions 

TR __ Trace instructions with regis- 
ter report 

G Go run from memory with op- 


tional breakpoint 

GR Gorun from memory with op- 
tional breakpoint and register 
report 

HT Hardware tests of ROM, 
RAM, cassette, interrupt con- 
troller, timer, DMA control- 
ler and UART. 


In future issues, we will show how to 
use the ROM-based monitor in practi- 
cal programming. 

(To be continued) 
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Computers may cover the world on this latest communication network, now 


being tested in the U.S. 





By Leslie Solomon 





WHILE we computer types have been 
busy designing new computers and 
putting new software together, others 
have also been very busy (and very qui- 
et) doing something that might affect 
the future of computing as we know it. 
A couple of times during the past few 
years, I have written about signal activi- 
| ty during the vertical interval of the 
NTSC TV signal. To see this interval 
and the activity, all one has to do is ad- 
just the vertical speed of any TV receiv- 
er until the wide, dark horizontal bar 
appears in the display area. This dark 
bar is the vertical interval and it occu- 
pies some 20 horizontal lines. If you 
look at the lines immediately above the 
picture, you will see several strange- 
looking sets of dots and bars, some in 
color and some appearing to be in mo- 
tion. If you have a good scope and ac- 
cess to the receiver video signal, you can 
take an even closer look at the interval 
between the vertical sync and the begin- 











ning of the next field’s video 
information. 

Until recently, the vertical interval 
contained engineering test signals such 
as multiburst, color bar test, a compos- 
ite test signal, VIR (for auto color set- 
ting), and various forms of digital test 
signals used by the networks—nothing 
very exciting except for those people in- 
terested in such doings. 

Most of us have heard of “Teletext,” 
and usually associated it with happen- 
ings in European TV¥V—the BBC has 
been using it for years, and the French 
have been involved with their Antiope 
approach. Some might have even been 
aware that there is some Teletext activi- 
ty next door in Canada, and that Japa- 
nese stations were testing a form of this 
new digital signal. 

Now, Teletext is here in the USA, and 
being tested by NBC and CBS. If you 
take a look at lines 15 through 18 of the 
current vertical interval being transmit- 


Top and center are Teletext signals on NBC and CBS respectively. At bottom are 
closed-caption signals on PBS. 
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ted by these networks, you will see some 
full lines of very busy signals. An exam- 
ple of each is shown in the accompany- 
ing photos. The Teletext signals occupy 
the four horizontal line intervals leading 
up to the conventional test signals. (If 
you are looking at the interval on a TV 
receiver, the Teletext signals are those 
‘“‘orassy”’ lines slightly above the top of 
the picture.) These signals are not to be 
confused with the closed captioning 
currently used by ABC and PBS as an 
aid to the deaf. 

According to the North American 
Broadcast Teletext Specification, this 
activity may be extended to encompass 
lines 10 through 14, and may even reach 
the full field. Hardware people should 
keep in mind that this data is being 
transmitted through a 4-MHz channel 
(begins to look like a disk to you?). 

What is being transmitted? At the 
present, only test data. But even this can 
consist of a very large number of pages, 
selectable via a hand control attached to 
the TV decoder. The user can page 
through the system in the same way as 
paging through the menus on The 
Source, Compuserve, or any other data 
base, and thus pick and choose his/her 
subjects. Unlike the data base, the re- 
ceived data can be in color, and even 
reasonably high-resolution color graph- 
ics can be displayed (using the color-TV 
receiver as the monitor). And there is al- 
most no end to the number of pages that 
can be sent. Page updating can occur in 
real time as fast as someone can type. 

It is not beyond the range of probabil- 
ity that a computer can be used to 
download data from this TV source, 
with all types of software being made 
available. Furthermore, with a tele- 
phone attachment, interacting (or even 
data storage) can be attained. One other 
thought: now that we have battery- 
powered TV receivers, battery-powered 
computers, and direct satellite-to-home 
TV in the offing, we are in a position to 
have worldwide software distribution. 
Computers will really cover the world 
in the very near future, even if you are in 
a canoe paddling up the Amazon. 

We shall have to keep an eye on fur- 
ther Teletext operations. © 
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Flat-Panel Displays 
A Tunable 60-Hz 
Hum Filter 


By Forrest M. Mims, III 


Flat-Panel Displays 
Will Revolutionize 
Information Processing 


MoreE and more new products are ex- 
ploiting the rapidly advancing state of 
liquid-crystal and other flat-screen dis- 
play technologies. These products will 
revolutionize the way many of us pro- 
cess information both at home and at 
work. | 

They will, for instance, make “‘per- 
sonal’? computers truly personal. After 
all, have you actually considered as 
‘personal’ a computer system that fills 
a tabletop with its television monitor, 
keyboard, disk drives, and other para- 
phernalia, all connected by a bird’s nest 
of cables and wires? 

Portable computers with all the fea- 
tures of today’s desktop units will be 
made possible in part by large-capacity 
liquid-crystal and other flat-panel dis- 
plays. Applications for these portables 
will go beyond the standard word-pro- 
cessing, spreadsheet, and communica- 
tions packages. For example, a portable 
computer with a flat-panel display 
could be used as an oscilloscope. 

The display on the new Radio Shack 
Model 100, for example, has 64 by 240 
or 15,360 elements or pixels (Fig. 1). 
This is more than adequate for a low- 
resolution solid-state oscilloscope. In- 
deed, many of you may recall the series 
of ““Experimenter’s Corner’? columns 
several years ago in this magazine in 
which I described various kinds of do-it- 
yourself flat-screen LED oscilloscopes. 
The maximum resolution of those sim- 
ple scopes was only 10 by 16 elements. 
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Considering the peripherals already 
available for existing personal comput- 
ers, One can envision a new family of 
highly sophisticated peripherals for the 
new generation of portable computers 
represented by machines like the Model 
100. 

For example, consider the Model 85 
aScope™ module that transforms the 
Apple II into a powerful, programma- 
ble dual-trace oscilloscope with memo- 
ry capability and a 50-MHz bandwidth. 
This computer accessory, which is 
made by Northwest Instrument Sys- 
tems, Inc. (PO Box 1309, Beaverton, 
OR 97075), and others like it have 
greatly expanded the potential role of 
personal computers and, at the same 
time, alarmed makers of conventional 
test equipment. And if the conventional 
test equipment companies are worried 
now, just wait until instrumentation 
peripherals become available for the 
portables (rest assured they will). 

Hopefully by now you can under- 
stand my enthusiasm for the new flat- 
panel display technology. But you'll 
have to actually see and use a product 
with a large-capacity flat-panel display 
to fully appreciate the convenience and 
portability it offers. You'll probably 
have that opportunity soon, considering 
the rate at which new products are being 
announced. Meanwhile, let’s examine 
some of the technical aspects of flat- 
panel displays. 


Liquid-Crystal Displays. Thus far liq- 
uid crystals are dominating the com- 
mercial flat-panel display market. A few 
years ago makers of the comparatively 
simple liquid-crystal readouts used in 
digital watches took a beating due to se- 
vere competition. Many companies ei- 
ther abandoned or were forced out of 
the liquid-crystal readout business. 

The market for high-resolution, flat- 
panel, liquid-crystal displays, however, 
was unaffected by this development. 


The market for non-watch liquid-crys- 
tal displays, for example, more than 
doubled between 1980 and 1982. 

Among the first commercial “‘high- 
resolution” liquid-crystal displays was 
the 16 by 16 element unit used in Mil- 
ton-Bradley’s ““Blockbuster’’ handheld 
game. I was so impressed when this toy 
was introduced several years ago that I 
immediately bought one for my son. To- 
day, of course, the resolution of the 
“Blockbuster” screen is downright 
primitive when compared to the 220 by 
240 display elements (pixels) of Toshi- 
ba’s handheld television receiver. This 
receiver’s two-inch screen is made by 
applying a thin film of nematic liquid 
crystal toa 51.4 by 41.4-mm silicon chip 
containing an array of 220 by 240 
PMOS switching transistors. 

A single pixel consists of a PMOS 
transistor and a capacitor. When the 
gate of the transistor is strobed by the 
video scan signal, the capacitor is~ 
charged to the appropriate video signal 
level. The capacitor holds its charge un- 
til refreshed by the next strobe signal. 

Toshiba’s researchers found that the 
electrodes that interconnect the picture 
element transistors must be highly re- 
flective and as smooth as a mirror. Oth- 
erwise, undesirable scattering of light 
within the display would greatly reduce 
its apparent contrast. They eventually 
selected platinum for the reflective elec- 
trode since it appears very white and is 
therefore well suited for a black and 
white television display. 

Figure 2 is a simplified block diagram 
of Toshiba’s display chip. Note the pres- 
ence of two gate bus drivers (to address 
the rows) and connections to both ends 
of the drain buses (to address the col- 
umns). This redundancy is part of a 
clever design ploy to salvage chips that 
may have defective bus driver elements 
or bus lines. Such built-in redundancy 
has become a standard design technique 
for very large scale integrated circuits 











(VLSI, especially memory chips. 

Figure 3 is a cross section of the edge 
of the Toshiba display. The silicon chip, 
which is very thin and fragile, is mount- 
ed on a very flat and sturdy glass sub- 
strate. A 10-micron layer of mixed ne- 
matic liquid crystals is applied to the 
chip. The assembly is topped by a pro- 
tective window that includes a transpar- 
ent conductive film on its inner surface. 
This provides the display’s counter 
electrode. 

Since the chip includes its own gate 
bus drivers, actually multiplexers, only 
twelve bonding pads are necessary to 
access all 220 gate buses. Only one of 
the two gate bus drivers is used in prac- 


Fig. 2 (above). Toshiba’s liquid crystal display. 
Fig. 3 (below). Cross section of Toshiba’s LCD. 


Fig. 4 (right). Construction of Sinclair flat CRT. 
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tice, so only six of the bonding pads are 
required! 


Toshiba’s display is typical of what 


can now be done with high-resolution 
liquid-crystal flat-panel displays. Its 
display achieves a contrast ratio of 20:1 
and has a response of only 30 ms. While 
I’ve not been able to determine the pow- 
er consumption of the display alone, the 
complete miniature television receiver 
in which it is used consumes only 1.3 W. 
This is certainly higher than a portable 
radio of similar size, but it is less than 
the 1.8 W consumed by Sony’s minia- 
ture television, which uses a flat cath- 
ode-ray tube. 

After miniature computers and tele- 


vision receivers, a third major market 
for flat-panel liquid-crystal displays is 
compact oscilloscopes. The pioneer in 
this field is England’s Royal Signals and 
Radar Research Establishment. Dis- 
play technology developed there has 
been used by Scopex, Ltd. to produce 
the Voyager flat-screen scope. 

The Voyager has a screen resolution 
of 128 by 256 elements for a total of 
32,768 pixels. Easily viewed in bright 
sunlight, an advantage shared by most 
liquid-crystal displays, the Voyager has 
a frequency response of 150 kHz and 
weighs 2.5 kilograms. It operates for up 
to 12 hours from self-contained re- 
chargeable batteries. 
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At $6000 the Voyager is not intended 
for the general market. Instead, it’s tar- 
geted for use in explosive atmospheres 
and for applications requiring the ulti- 
mate in portability. Considering the 
rapid advances in flat-panel display 
technology, I’m sure it’s only a matter 
of time before compact battery-powered 
scopes with liquid-crystal displays be- 
come available for a few hundred 
dollars. 


Other Flat-Panel Displays. Consider- 
able work has been undertaken over the 
years to develop various kinds of flat- 
panel displays. Most effort has centered 
around the ubiquitous cathode-ray tube 
(CRT). Among the first firms to devel- 
op a Viable flat-panel CRT for miniature 
equipment is England’s Sinclair Re- 
search (Fig. 4). 

In a conventional CRT, electrons are 
propelled at right angles toward a phos- 
phor-coated screen. In Sinclair’s tube, 
the electron gun is located to one side of 
the phosphor screen. The electron beam 
is propelled across the surface of the 
screen and then bent toward the screen 
by an electrostatic field. The screen is 
viewed through a window coated with a 
transparent film of tin oxide which 
serves as one of the focusing electrodes. 

According to Sinclair, since the ob- 
server views the phosphor screen from 
the side struck by the electron beam, the 
screen appears twice as bright as the 
screen of a conventional CRT having 
the same beam energy. 

Though Sinclair Research announced 
in 1981 that it was entering a four-year 
program aimed at putting its miniature 
flat-screen CRT into volume produc- 
tion, Japan’s Sony Corporation was the 
first company to introduce a miniature 
television receiver using a remarkably 
similar flat-screen CRT. 

The operating principle of the Sony 


SINCLAIR 


tube is virtually identical to that of the 
Sinclair tube. The only significant dif- 
ference between them is their physical 
appearance. The Sinclair tube is shaped 
like a flat rectangle. The electron gun of 
the Sony tube is enclosed in a neck-like 
extension projecting from one side of 
the square display portion of the tube. 
Figure 5 illustrates the physical differ- 
ence between the two tubes. 

Figure 6 shows a demonstration ver- 
sion of still another kind of flat-panel 
display, a plasma dot-matrix readout 
panel made by Sigmatron Nova (1901 
Oak Terrace Lane, Thousand Oaks, CA 
91320). The Sigmatron displays are 
available with from 1.3 to 150 cm? of ac- 
tive display area. At least two versions 
are now in production. Model TE 1 x 32 
is a 32 by 32 array having 1024 pixels, 
and Model TE 1 X 56isa 56 by S56 array 
having 3156 pixels. Both arrays have an 
active display area of 2.6 by 2.6 cm. 

These demonstration plasma panels 
are installed in an enclosure complete 
with 12-V rechargeable batteries, ana- 
log and digital input ports, and 
microprocessor routines derived from 
an 8K EPROM and a 4K RAM. Dem- 
onstration routines include alphanu- 
meric characters, graphics, scrolling, 
and a real-time oscilloscope. These are 
just some of the possibilities. 

Because of the nature of their written 
language, Japanese companies have al- 
ways been highly motivated to design 
very high-resoluion flat-panel displays. 
One of their latest entries in plasma dis- 
play technology is a Sony panel with 
512 by 1024 addressable dots for a total 
of 524,288 pixels! This remarkable dis- 
play has a resolution of 127 lines per 
inch. It easily displays complex Chinese 
and Japanese characters and provides 
excellent graphics capabilities. 

Other flat-panel display technologies 
are also being developed. Although con- 





siderable work has been expended on 
light-emitting diode arrays, they require 
much more operating current than most 
other displays. More promising are elec- 
troluminescent and cathodolumines- 
cent devices. We will probably hear 
more of this in the future. 


Comparing Flat-Panel Displays. 
Each of the various flat-panel technol- 
ogies has relative advantages and disad- 
vantages. Liquid-crystal panels use very 
little power and are ideal for battery- 
powered equipment. Furthermore, they 
are easily viewed in direct sunlight, 
something that surely cannot be said of 
some light-emitting displays. 

On the other hand, liquid-crystal dis- 
plays are relatively fragile and tempera- 
ture sensitive. And they can sometimes 
be tricky to view. For example, the dis- 
play of the Model 100 can be difficult to 
view when observed at some angles. 
When the external lighting is just right 
for the operator, others wishing to read 
the display may have to stand behind 
the operator. 

Light-emitting diode displays have 
the potential of being much more rug- 
ged and having much longer operating 
lifetimes than other kinds of displays. 
But they are expensive to make and they 
use considerable current so their popu- 
larity depends on these factors. 

Like liquid-crystal displays, plasma 
and cathodoluminescent displays are 
made largely from glass and are there- 
fore fragile. Worse, these displays re- 
quire considerably higher operating 
voltages than those using liquid crystals 
or light-emitting diodes. This greatly in- 
creases the difficulty of designing suit- 
able drive circuitry. Electroluminescent 
displays are sturdier than those that re- 
quire glass packaging, but they, too, re- 
quire relatively high drive voltages. 

(Continued on page 100.) 


Fig. 6. Sigmatron Nova hi-res 
plasma display demo Strator. 








D id you ever 
wonder how an Elec- 
__ tronic circuit works? How a com- 
puter computes? What to look for when 
lying audio, video, communications 
_or computer equipment? 
You'll find the answers to these ques- 
_tions—and practically every other basic 
personal electronics question—in the 
1983 Invitation to Electronics! 
Invitation to Electronics is the com- 
plete guide to home electronics prod- 
ucts from the Editors of Computers and 
Electronics magazine (formerly Popu- 
lar Electronics). With photographs, 
drawings and detailed articles, it ex- 
plains the inner workings of: 


PERSONAL COMPUTERS. 


What.a computer is and how it works... 
the truth about computer intelligence... 
memory...peripherals...software...disk 
drives...printers...modems...languages 
...pocket computers... features of the 
newest models of microcomputers. 


AUDIO EQUIPMENT. 

How should systems get the music to 
your ears...amplifiers...preamps... 
...turntables...receivers...tuners...cassette 
decks...speaker systems...headphones 
...Signal processors...car stereos...the 
new compact optical discs...microcas- 
sette...how to choose audio compo- 
nents. 


VIDEO EQUIPMENT. 
Videocassette recorders and videodiscs 


and how they work...the difference be- 
tween Beta and VHS formats...optical 
versus capacitance electronic disc 
videodiscs...home satellite televi- 
sion...how a television set creates its 
image...component television...pro- 
jectiontv...how stereo tv will revolu- 
tionize the field. 


HOBBY COMMUNICATIONS 
GEAR. 


The two basic elements of any commu- 
nications system...the superhet re- 
ceiver...why you need an antenna 
...Shortwave receivers...DXing (pick- 
ing up broadcasts from around the 
world)...public safety scanners...CB 
...marine and ham radio. 


PLUS: You'll learn all about electronic 
circuitry...components and how to 
identify them...integrated circuits and 
“microchips”...how to solder and de- 
solder... how to build projects...sample 
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INVITATION TO ELECTRONICS 
CN 1914 @ Morristown, NJ 07960 


Please send me INVITATION TO ELECTRONICS. I enclose $4.95 ($3.95* plus 
$1.00 postage and handling). $6.00 outside U.S.A. 


Mr./Mrs./Ms. 
Address 


sales tax. 


foo eon co ae 





(please print full name) 


ONY oie ee IMO. ee 
*Residents of CA, CO, CT, DC, FL, IL, MA, MI, MO, NJ, NY State and VT add applicable 


projects. And, there 

are complete glossaries o 
audio and computer technica 
Invitation to Electronics. It contains — 
everything you need to know to get 

Started in the exciting world of elec- 
tronics and computers. Order your 
copy today! 
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An Easily Adjusted 
Switched-Capacitor 
60-Hz Hum Filter 


In the “‘Project of the Month,” in Sep- 
tember 1982, I described two active 
notch filters designed to block 60-Hz 
hum. Both these filters used a single op- 
erational amplifier and six or seven out- 
board resistors and capacitors. 

Newly developed switched-capacitor 
filters such as National Semiconduc- 
tor’s MF-10 can provide improved 60- 
Hz hum rejection. A basic 60-Hz notch 
filter requires only three external resis- 
tors and no capacitors. A 300- or 600- 
Hz clock signal is required, however, so 
there are no component savings over 
conventional op-amp 60-Hz _ notch 
filters. 

Though they are more expensive than 
conventional op-amp active filters, the 
center frequency (f,), gain, and Q of a 
switched-capacitor notch filter are all 
easily adjusted. This means virtually 
any degree of 60-Hz rejection can be 


"FOR ORDERS ONLY! TOLL FREE (800) 221-0828 


CRAFT 


rije 


The Largest Authorized Dealer in Brooklyn 


Our 16th year in Electronics! 
Our Policy: lowest prices, prompt service, satisfaction gurarteed! 


Computers Peripherals & Software 
PRINTERS Franklin Ace 1200 


pe ; NEW! Mattel Aquerius 

Gemini 10X dot matrix NEW! Panasonic 32K 

Epson MX-80 Ill call "Ee ' 
Epson MX-80 Ft call 
Epson FX-80 In Stock 


HELWLETT PACKARD 


Atari 1200 XL 
after rebate 29.95 
Intec 32K card (400/800). . .69.95 


HP 16C Programmer ...... 87. 80 CASIO 


asics ioe ane is = NEW! FX 802P w/printer . . 139.80 
Full HP Line in Stock FX-702 pocket computer . . . 74.95 
: ni ce FA-2 Cassette interface 36.90 


TEXAS INSTRUMENTS FPL-10 computer printer . . . 56.49 
Commodore 


Full line of TI koianes 


in stock 14” color ‘monitor 


pet emulator only... 


SHARP 


PC-1500, 8K module, and CE- 
150! 


. 899.98 


16K RAM - Original Timex . 39. 95 
Timex Printer .90 
Full line of Timex software 
in stock 


CE 158 RS-232 (for 1500) . 159.95 
CE-159 8K w/battery 

NEW! PC1250 ........... 19, 79.95 
PC CE-125 Pirnter and micro 
cassette 109.95 


Original 
Daisey Dish 
Microwave 
Reciever 


$9988 


80DBM 
Freq. 2.1, 2.6 ghz 
w/conv. box & 50 ft of cable 
6 mo. warranty 


Taxan 12” amber 149.95 
Comrex - Epson 12” green _99.98 
Comrex - Epson 12” color _299.98 
Panasonic 13” R.G. 8. color 379.95 
Sony KX-1901 Profeel .... 548.95 


For information and all NY State orders. please dial (212}871-7600. All items 
subject to availability and eae change. Mail and phone orders C.0.0. Maste: 
Charge. Visa O.K Shipping a. Everything Factory Fresh 10 day Money Back 
Guarantee [less shipping). Pocus ELECTRONICS 4523- 13th Ave.. Brooklyn. NY 11219 





IBM + MATTEL * KIDATA % PACER + HEWLETT PACKARD -« TIMEX + BSR -& ATARI & SONY * RCA x VIDI 


WOSd3 * WIQWNY *% Jldd¥ * IL -& dUVHS % ILLIAIIO *% JNOCOWWOD & SISUE +« USE x DINOSUNUd ® WI0UOD TUV3d 


FOR ORDERS ONLY TOLL FREE- 600-221-0828 
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achieved. Furthermore, a switched-ca- 
pacitor notch filter designed for 60-Hz 
rejection can be easily retuned to reject 
any frequency up to 30 kHz. 


How it Works. Figure 7 is the circuit 
for a straightforward 60-Hz notch filter 
designed around the MF-10. The filter, 
which is operated in the inverting mode, 
provides a voltage gain of —R2/R1. 
The Q is f£,/BW (bandwidth at the —3 
dB points). 

The solid line in Fig. 8 is a logarith- 
mic plot of the frequency response I 
measured for the circuit in Fig. 15. The 
dashed line in Fig. 8 is a logarithmic 
plot of the filter’s response when R2 is 
reduced to 1K. This simultaneously re- 
duces the gain to —0.1 and increases the 
Q to 10. 

Notice the excellent sharpness of the 
second notch. Note also that both 
notches are precisely centered at 60 Hz 
and that their stopband and notch maxi- 





mums are separated by 20 dB. (A volt- 
age gain of 1 is O dB, and a voltage gain 
of +0.1 is —20 dB.) 

The filter is calibrated by setting the 
clock adjust potentiometer (R5) to 100 
times the desired notch, f,, or about 
6000 Hz. For best results, the filter 
should be fine-tuned with the help of a 
60-Hz signal coupled into pin 4 of the 
MF-10 via RJ. Adjust R5 while observ- 
ing the 60-Hz output waveform at pin 3 
of the MF-10. The filter is precisely 
tuned when the amplitude of the wave is 
at a minimum. 

The clock frequency of the test circuit 
I built was 5964 Hz when the filter was 
fine-tuned for a maximum notch at 60 
Hz. This corresponds to a clock fre- 
quency-to-f, ratio of 99.4:1. The MF- 
1OBN chip I used is specified for a clock 
frequency-to-f, ratio of 99.35:1, +0.6% 
(pin 12 low). The particular chip I tried 
in building my circuit was within 0.1% 
of the specified ratio. © 


Computers & Electronics 























ENGLISH 
BROADCASTS 


No. AMERICA 


(Continued from last month) 


By Glenn Hauser 











TIME 
UTC/GMT STATION QUAL. FREQUENCIES, kHz? 





6055 (when in session) 
11880, 9630 

6055 
17710, 15220, 11910, 9835, 9586, 
6025 (Wed. & Sat.) 
4875 (Mon. only) 
11625, 9880 
15175 
17765, 15430, 11770, 9705, 5985 | 
(Sat.) 
15425 
15260, 15070, 11835, 11750, 9915, 
oe 9410, 7325, 6175, 6120, 


15155, 9745 
11845, 9605, 6015 
11800, 9575 

11655, 9815, 7410 
15345, 11710 (not Mon.) 
17755 
17710, 15220, 11910, 9835, 9585, 
6025 (not Mon.) 
4910 


9755, 5960 (Tue.-Sat.) 
15105, 11865, 9590, 9565, 9545, 
6145, 6085, 6040 
11990, 11970, 9740, 9630, 9540 
7345, 6015, 5930 
17855, 15120 
17890, 15345, 11825 
5950 
6120 (variable; Tue.-Sat.) 
(time varies) 
21460, 17735, 7205,6873-USB 
25615, 21570, 15430, 15330, 11790, 
6030 
$705 (not all Eng.) 
21740 
17735, 9525 
3285, 834 
11645, 9865, 9420 {not Sunday) 
9770, 5945 
9750, 7120 
17700, 15425, 12010, 11780, 11770, 
9710, 9700, 9610 
11975, 9730 
21640, 21610, 17825, 15195 
6090, 12180, 18270, 24360, 30450 
15305, 11715, 9725, 6135 
12025, 11655, 9815 
9755, 5960 (Sun. & Mon. also 
15190, 11845, 9535) 
17710, 15220, 11910, 9835, 9585, 
6025 
17900, 17860, 15180, 11770, 11720 
15120, 11815, 9525, 7270, 7145, 
6135, 6095 (length varies) 
11940, 11810, 9690, 9570, 9550 
6155, 5990 
15120 
9615, 6020, 5980 
21460, 17735, 7205, 6873-USB 
17700, 15425, 12010, 11780, 11770 
9700, 9610 
17830, 15290 
11575, 11810 
11740 (via WYFR) 
12000, 9475 
17640, 15205, 9650, 6130, 5995, 


1580 

S 570, 17765, 11790, 6030 | 
17795 
15435, 10869-SSB, 10454-SSB, 
6190 (Sat.) 

21470, 21595, 17840 
9750, 7120 

- 15345, 11710, 6060 (not Mon) 
11705, 15420, 17840-SSB 
11955t 

11975, 11890, 11840, 9560 
9590, 6165 (Mon. 0230-0320) 














m. 0000-0900 _ UN Radio 
. 0005-0155 Spanish Foreign R. 

. 0030-0100 R. Prague 
. (+) 0030-0100 R. Budapest 


0030-0100 La Cruz del Sur, Bolivia 
0030-0115 BRT Belgium 
0030-0130 HCJB, Ecuador 
0030-0200 _ R. Mexico 


.m. 0030-0230 SLBC, Sri Lanka 
0030-0230 BBC 
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0030-0500 HCUJB, Ecuador 
0050-0115 Vatican Radio 
0100-0120 RA, Italy _ 
: 0100-0125 Kollsrael | 
0100-0130 _ R. Argentina 
0100-0130 R. Japan 
) 0100-0130 R. Budapest 








8:0 0100-0130 La Voz de la Mosquitia, 
Honduras _ 

8:00-9:00 p.m. 0100-0200 _ R. Canada International 
8:00-8:50 p.m. 0100-0150 V. of Germany 


0100-0155 R. Prague 


0100-0155 R, Beijing 
0100-0200 V. of Free China 
0100-0200 _ ‘=‘V. of Nicaragua 
0100-0200 R. Zinica, Nicaragua 


‘p.m. _—-0100-0200 VOA 
D. nN. _- 0100-0200 AFRIS, Los Angeles 


0100-0300 WRNO, New Orleans 
0100-0330 R. Australia 
Dp. 0100-0450 R. Habana Cuba 

: p.m.- “le: 10a a. m.0120-0510_ R. Belize 


0130-0140 V. of Greece 
0130-0157 Austrian Radio 
m. ._—sC 0130-0155 AA. Tirana 
p.m. _—-0130-0200 RA. Moscow 

































































































































0130-0215 R. Berlin iplerietion al 

0130-0230 R. Japan 

0130-0330 AWR, Guatemala 
0145-0215 Swiss R. International 

0200-0225 _ Kol Israel 

0200-0230 R. Canada International 










'm. (+) 0200-0230 R. Budapest 






-) 0200-0230 _ R. Kiev 
0200-0240 R. Polonia 


0200-0255 R. Bucharest 


: — 0200-0255 R. Beijing 
0200-0257 R. RSA | 
0200-0300 VOA 

0200-0300 R. Moscow 






























- 0200-0300 R. Nacional, Brazil 

0200-0300 _ R. Korea 

0200-0300 V. of Free China 
0200-0330 _ R. Cairo 

0200-0400 VQOA to Latin America 






0200-0430 AFRTS, Los Angeles 
0200-0500 _ RA. Australia 
— 0215-0230 UN Radio 






0230-0245 _ RA. Pakistan 
0230-0255 RA. Tirana 
m. 0230-0300 RAE, Argentina — 

0 .m. 0230-0300 R. Sweden 
9:30-10:00 p. 0230-0300 RA. Lebanon 
— -9:30-10:15 (+) 0230-0315 _ R. Berlin International 
— -9:30-10: 25 § 0230-0325 RA. Nederland 
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SEE YOUR DEALER TODAY 


Frestik 


| ANTENNAS: 
ACCESSORIES * 


HERE’S A TIP 
THAT’S PERFECT! 


AM/FM AUTO RADIO 
AND CB 


‘Firestik’ I 


GOLDEN SERIES 








BARE-HANDS TUNABLE 
“NO TOOLS NEEDED” 
HIGH PERFORMANCE ANTENNAS 





ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 
MONITOR SCANNERS 





Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 





Ue thee kde Cae 
| 2614 East Adams/Phoenix, AZ 85034 | 
| Name | 
| Street | 
| City | 

State ee re | 
| Serving the cB ‘and 









Communications Market Since 1962. 


5-YEAR REPLACEMENT WARRANTY 
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CALCULATOR SAVINGS 


Ci, HEWLETT 
PACKARD 


HP-10C Scientific 
HP-11C Programmable. . 
HP-12C Financial 
HP-15C nar 
HP-16C Hexadecimal . 
HP-41C Alpha Prog.. . 
HP-41CV Full Memory - 207.99 
HP-41 System Case .... 79.99 
Port-X-Tender to 10 pts 146.99 
82104A Card Reader... 149.99 
82143A sr 89. 


82161A Cassette Drive £347.99 
82162A HP-IL Printer .. 347.99 
82163A Video Interface 169.99 
82169A HP-IB Interface.. 349.99 
82180A Extnd Functns .. 59.99 


99 82181A Extnd warlareel . 99.99 


99 82182A Time Module ... 59.99 


HP-75C aeiepiie: 


99 
99 82183A Extnd 1/0 59.99 


... 739. 
82700A 8K Mem for 75C 149.99 82184A Plotter ROM .... 59.99 
82160A HP-iL Module.. 94.99 HP-97 Desk Progrmble . 599.99 


Call for Low Prices on all Accessories and Software 


Texas Instruments 99/4A Computer ak 99 
Extended BASIC Module im Ow 
REBATE 


Peripheral Expansion Box 
Disk eancanes a 
Expansion Box Disk Drive 
ON 99/4A 
. $349.99 


Compact Computer 40 


Olivetti Praxis 35 Triple-pitch Electronic Typewriter... 
Sharp PC-1250 Pocket Extended BASIC Computer 


CE-125 Printer/Microcassette for PC-1250 

PC-1500 Advanced Handheld Computer 

CE-150 Cassette Intrfc/ 4-color Printer-Plotter . 

CE-151 4K Memory Expansion for PC-1500 

CE-155 8K Memory Expansion for PC-1500 

CE-158 RS-232C & Parallel Interface for PC-1500 . 179.99 
CE-159 8K Memory Expans with Battery Back-up 139.99 


FX-702P Handheld Computer, 1680 Steps 

FA-2 Cassette Interface for FX-702P 

FP-10 Printer for FX-702P 

FX-602P Alphanumeric Programmable, 512 Steps . 69.99 
MT-45 Keyboard with Chords, Bass, Rhythms . .. 159.99 
MT-65 Home Entertainment Keyboard 249.99 
MT-70 Advanced Memory Keyboard 

CT-701 Advanced Electronic Memory Organ 

Call us for low prices on famous Casio digital watches! 


$904 Two-speed, Two-hour Recorder 

$901 Two-speed, Two-hour, Tape Counter 

$801 Two-s ent Compact, Memory Kewinc .. 

X-01 Ultra-thin All Electronic 

SR-11 FM Stereo Microcassette Reo ; 

Olympus Pearicorder Microcassettes 10 for 2 
Use cashier's check, postal money order, VISA, or M/C. Prsni checks take five weeks 
to clear. Add shipping: 1% of your order (*3.95 minimum). East of Missp Rv extra $1.50. 
CA res add 6%. Subject to availability. USA prices. 


ORDER 800-421-5188 Outside 
TOLL-FREE information line (213) 633-3262 CA, AK, HI 
Tam’s Inc, Dept CE-8 
14932 Garfield Ave. 
Paramount, CA 90723 
213) 633-3262 
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CONVERTERS 


Largest Selection 
of Equipment Available 
$ Buy Warehouse Direct & Save $ 


36 channel 
converter 


$4595 





36 channel 

wired remote 

converter 
only 


$8895 


Send $2 for complete catalog 
of converters and equipment 


Quantity Discounts ® Visa ® Master Charge 
Add 5% shipping— Mich. residents add 4% sales tax 





C&D Electronics, inc. 





P.O. Box 21, Jenison, MI 49428 
(616) 669-2440 





- 12:00-1:00 a.m. 




































9:30-10:30 p.m. _ 0230-0330 


9:51-9:58 p.m. (+) 0251-0258 
10:00-10:25 p.m. 0300-0325 
10:00-10:25 p.m. 0300-0325 
10:00-10:30 p.m. (+)0300-0330 


. 0300-0330 
. (+)0300-0330 


10:00-1 0300-0330 
10:00-1 0300-0330 
10:00-1 _ 0300-0350 
10:00-1 0300-0355 
10:00 0300-0355 
10:00-11:00 p 0300-0400 
10:00- 0300-0400 
10:00- 0300-0400 
10:00- 0300-0400 
10:00-11 0300-0400 
10:00-11:0 0300-0400 
10:00-11:0 0300-0400 
10: 00-1 1 26 0300-0426 


0300-0430 


10:00-1 2:00 p.m. 0300-0500 
10:00 p.m.-2:00 a(+) 0300-0700 


0325- 

0330-0355 
0330-0357 
0330-0400 
0330-0430 
0330-0430 
0330-0600 
0340-0347 
0350-0410 


10:25 p.m.-fade 
10:30-10:55 p.m. 
10:30-10:57 p.m. 
10:30-11:00 p.m. 
10:30-11:30 p.m. 
10:30-11:30 p.m. 
10:30 p.m.-1:00 a.m. 
10:40-10:47 p.m. 


Op.m. 0400-0430 
11:00-11:30 p.m. 0400-0430 
11:00-11:55 p.m. 0400-0455 
11:00- p.m. 0400-0500 
11:00- p.m. 0400-0500 
11:00- p.m. | 0400-0500 
11:00- p.m. 0400-0500 
11:00 p. :00 a.m.0400-0600 
11:00 p. ot :00 a.m.0400-0600 
11:15 p.m.-11:30 p.m.0415-0430 
11:30- 11 ‘67 p.m. 0430-0457 
11:30- 12: Op.m. 0430-0500 
11:30- 12: 00 p.m. 0430-0500 


11:30-12:00 p.m. 0430-0500 
11:30 p.m.-12:45 a.m.0430-0545 


11:30 p.m.-1:00 a.m.0430-0600 
11:30 p.m.-1:30 a.m.0430-0630 
11:45-12:00 p.m. (+)0445-0500 
11:55 p.m.-3:00 a.m.0455-0800 
12:00-12:15 a.m. 0500-0515 
12:00-12:20 a.m. {+)0500-0520 
12:00-12:30 a.m. 0500-0530 
12:00-12:30 a.m. 0500-0530 
12:00-12:45 am. 0500-0545 
12:00-12:50 a.m. 0500-0550 
12:00-1:00 a.m. 0500-0600 
12:00-1:00 a.m. 0500-0600 
0500-0600 


{2:00-2:00 a.m. 
412:00-3:00 a.m. 


0500-0700 
0500-0800 


12:00-3:00 a.m. 0500-0800 
12:30-12:40 p.m. 0530-0540 
12:00-5:00 a.m. 0500-1000 
12:30-1:00 a.m. 0530-0600 
12:30-fade 0530- 

12:30-1:15 a.m. (+) 0530-0615 
12:30-1:25 a.m. 0530-0625 
12:30-1:30 a.m. 0530-0630 
12:45-1:00 a.m. 0545-0600 
12:45-2:30 a.m. 0545-0730 


55-3: 25 a.m. 0555-0825 
Q-1: . 0600-0630 
0600-0630 
0600-0700 
0600-0700 


2 
0 


1 
-1: 
-2: 
-2: 


{ 
1 
1 
{ 
1 


0600-0730 
0600-0730 
0600-0730 
0600-0800 
0600-0900 


0610-0710 
0615-0630 


3:40 a.m. (+) 0625-0840 
1:4 0630-0645 


.ENGLISH BROADCASTS 


. of Yerevan 
. Polonia 


Vv 
R 
R. Mexico 
R. Budapest 


R. Japan 


R. Canada International . 


R. Australia to Antarctica 


R 
R 
R. Portugal 
R 
V. of Free China 


TIFC Costa Rica 
V. of Free China 
R. Baghdad 


HRVC, Honduras 
R. Uganda 

V. of Turkey 

R. RSA 

VOA to Africa 


WRNO, New Orleans 


R. Moscow 


R. One, Zimbabwe 

R. Tirana 

Austrian Radio 

U.A.E. Radio, Dubai 
R. Cultural, Guatemala 
BBC 


R. Habana Cuba 
V. of Greece 
RAI, Italy 

R. Bucharest 


R. Norway 

R. Beijing 

R. Sofia 

V. of Nicaragua 
R. Australia 
FEBA, Seychelles 
VOA 

TWR, Bonaire 
R. France int. 
Austrian R. 
VOA to Africa 


Swiss R. International 
RAE Argentina 
BBC 


AFRTS, Los Angeles 
TWR, Swaziland 

R. France International 
V. of Nigeria 

Kol israel 

Vatican Radio 

R. Japan 

R. Norway 

R. Nationale, Cameroons 
V. of Germany 

R. Korea 

R. Australia 

VOA 


HCJB Ecuador 

R. Kuwait 

R. Nigeria, Kaduna 
R. Garoua, Cameroon 
WRNO, New Orleans 
R. Portugal 

R. Ghana 

R. Berlin International 
R. Nederland 
Spanish Foreign R. 
UN Radio 

BBC 


V. of Malaysia 

V. of Germany 

R. Australia 

AFRTS, Los Angeles 
VOA 


R. Kiribati 
Solomon Isl. 
Broadcasting 
VOA to Africa 


WYFR 
R. Gook Islands 


V. of Free China 
R. Canada International 


TWR, Monte Carlo 
RTVC, Congo 


> 


OO CT 
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OW Or U>Y 


"9585, 7270, 5980, 4990, 3230 

_ 16752- USB, 15240, 15185, 15175, 

10877.5-USB, 410869-USB, 7280, 
6035 


- 6185 (not all Eng.) 
17900, 15425, 15180, 15100, 


15070, 12095, 9410, 6175, 5975 
41760, 17735 

11645, 9865, ‘9420 (not Sun.) 
17795, 15330,11905 
11940, 11810, 9690, 9570, 9550, 
8155, 5800, _ : 


9535, 800 (length varies) 


11890,9560 
9715, 6165 (Mon. 0530- 0620) 


9492.5 (Sun. 0625-1000) 
_ 9715 (Mon.-Fri.) (irr) 


(15070 from 0300) 11750, Uet5, 
H516 9410 7325 6175. 

6120, 5975 

17900, 17870, 15180 

15120, 11815, 9525, 7270, 7145, 

6135, 6095 (length varies) 

17765, 15430, 11770, 9705, 5980 
(Sun.) . 
17710, 15220, 11910, 9835,  . 


9585, 6025 (Mon; 0300-0312 


Wed. & Sat.) 
17155 


= «9755, 5960 
11925, ‘9765 





47855, 17680, 15520 

21460, 17740, 9670, 1200. 6040 
5055, (Mon. 0235-0435) 

6985 (via WYFR) © 

_ Some of: 21885, 18400, 11935, 


4820 (Mon) _ 







(12050 from 0330; 11750 and 
11710 from 0530) 


3396 (exc. Sun.) 
— 7300, 6200 
9770, 5945 
“4777, 15300 (length varies). 


3300 (Mon. 0030-) 








+1800, 15200 Gat & cn - 
15205, 9670, 7200, 6040, 5995 


7195, 11735, 11876 

15165, 11665 

15752-USB, 15240, 15185, 18175, 
10869-USB, 7280, 6035 
11715, 9725 — 

15345, 11710, 6060 (not Mon) 


_ 15070, 12095, 9510, 9410, 7160, 
- 6175,5975 
11790, 15330, 6030 





7925, 3200 


9706 41735. 41875 
16185, 15120 

21710, 15585, 12025, 15105, 9815, 
— 6185, 9645, ‘11725, 15190 


15300 


17840, 15175, 11870 (Mon) 


9745 
11905, 11705, 9690, 9545, 5960 
15575, 11820, 11810 

21680, 17870, 17725, 15240, 15160. 
15752-USB, 15345, 15185, 
10869-USB, 7280, 6035 

11910, 9745, 6095 

15345 


ue (not all Eng. ) 
5010 


6185 (Sun) (not all Eng.) 
(95/75, 60/75Tt 


3366 (4915 ‘rom 0600) 





11880,96380 
15105, 11740 (Sat) 

15070, 11955, 9640, 9510, 9410, 
7150, 6175 

15295, 12350, 9750 : 
17875, 15275, 11905, 11765, 9700 
21680, 17795, 17755, 15160, 9570 
17765, 15330, 11790, 6030 
15205, 9670, 7325, 7200, 6060, 
6040, 5995 

16433-SSB (not all English) — = 
9545 (time varies) (not all znglich) ee 


15752-USB, 15345, 15330, 11915, 







10869-USB, 9530, 7280, , 6126, : 
—6080,6035 
15130, 41805, 9680 
11760, or 9695 or 5045 
(not all Eng.) 





5985, via WYER _ . 
11960, 11825, 11775, 9760, 6140 
(Mon- Fri) 





Computers & Electronics 








1:30-2:00 a.m. 0630-0700 
1:30-2:00 a.m. 0630-0700 
1:30-2:30 a.m. 0630-0730 
1:30-2:00 a.m. 0630-0800 
1:45-2:00 a.m. 0645-0700 
1:57-4:55 a.m. 0657-0955 
2:00-2:15 a.m. 0700-0715 
2:00-2:20 a.m. 0700-0720 
2:00-2:30 a.m. 0700-0730 
2:00-3:00 a.m. 0700-0800 
2:00-3:00 a.m. 0700-0800 
2:00-3:30 a.m. 0700-0830 
2:00-4:00 a.m. 0700-0900 
2:00-6:00 a.m. 0700-1100 
2:10-2:15 a.m. 0710-0715 
2:30-3:25 a.m. 0730-0825 
2:30-4:00 a.m. 0730-0900 
2:30-6:30 a.m. 0730-1130 
2:30-9:00 a.m. (-) 0730-1402 
2:30 a.m.-fade 0730- 
2:45-4:30 a.m. 0745-0930 
3:00-3:15 a.m. (+) 0800-0815 
3:00-3:15 a.m. +» 0800-0815 
3:15-3:30 a.m. 0815-0830 
3:30-4:25 a.m. 0830-0925 
3:30-5:00 a.m. 0830-1000 
3:30-7:15 a.m. (-) 0830-1215 
3:45-4:45 a.m 0845-0945 
24 Hours 24 Hours 
24 Hours 24 Hours 
ExplanatoryNotes. 


1. Times in first column are CDT. For EDT add 1 hour; MDT subtract 1 hour; PDT subtract 2 hours. Days of week 


are in GMT. 


2. Quality. A—Strong signal and very reliable reception. B—regular reception. C—occasional reception under fa- 
vorable conditions. D—rarely audible. These ratings are for locations in the central USA. European and African 
stations are in general, more reliably received in eastern North America. Asian and Pacific stations are more reli- 
ably received in western North America. North American stations are received well except in areas too close to the 


transmittersite. 


3. The information in the listina is correct to press time. However, frequencies and schedules are constantly 
changing. Listen to ‘““SWL Digest” on R. Canada International for late changes, Friday at 2240 Saturday at 2135; 
Sunday at 1930; GMT Mondays at 0206; and to “World of Radio” on WRNO, GMT Sundays at 0230 and 2330. 


4. R.—Radio; V.—Voice 
Tt = frequent changes 


(+)= time one hour later after DST period (Europe, last Sunday in Sept.; Soviet Union, Oct. 1; Canada and USA, 


last Sunday in Oct.) 


(-)= time one hour earlier during southern hemisphere DST (starting last Sunday in Oct.) 


FIRST QUALITY COMPONENTS - 


R. Australia 


Radio Polonia 

R. RSA 

R. Habana Cuba 

R. Canada International 


V. of Philippines 
R. Japan 


R. Nederland 

Swiss Radio International 
ELWA, Liberia 

V. of Vietnam 

HCJB, Ecuador 

R. Australia 

HCJB, Ecuador 

UN Radio 

R. Nederland 

BBC 

Solomon Isl. Broadcasting 
ABC Melbourne 
Action Radio, Guyana 
KTWR, Guam 

AWR, Portugal 

UN Radio 

R. Vanuatu 

R. Nederland 

FEBC, Philippines 

R. New Zealand 

R. Japan 

CFRX, Toronto 
WWYV, Colorado 


NQNNNDOVSFODOONNODDSPODONQNIND OND WHYOWD W 


Hace ha from Stock Nowe 
: d t No. in 
ARIES ZE RO - over 2 watts of ent (rap 22225 14 


INSERTION m oo 


producing longer life 99996 16 


better performance 


te 
FO RCE ~ Just push IC-Kooleron- 22227 18 


SOCKETS - x and 


diss 


bottom of IC and 


.29 
heat is collected from top 22228 20 .29 
| 


ipated. Won't shake 
loose! 
cam actuated, true zero 
insertion — tin plated solder = cea itll! 


tail pins - capable of being 
plugged into dip sockets, 


including wire wrap. WILD ROVER 


Touch 


switch capsule. 


Stock No. of Operating motion is .005" without the /AS 


No. Pins 1-9 10-49 use of 


and off with low noise. Normally open - 
11055 24 4.98 $4.35 rated 115 VAC, 1.6 amp-30 milliohm re- 
sistance - .615 radius by .160 thick. 


11056 28 5.15 4.50 
11057 40 6.81 5.95 


a levered arm. Extremely fast on 
\) 


11058 64 12.02 10.50. 9. Stock No. 1-9 10 & Up 
12098 $1.42 $1.28 


re 
w 





21680, 17870, 17725, 15240, 15160, 
15115, 9570 

9675, 7270 

17780, 15220, 11900 

11725 

11960, 11825, 11775, 9760, 6140 
(Mon.-Fri.) 

9578 (not all English) 

15300, (15235 via 

Portugal) 
21480, 15560, 11930, 9895 
21520, 15305, 9560, 9535, 
11830 

9840 

11835t, 9720t 

15115, 12290-SSB (9570 to 0800) 
11925, 6130, (9745, 0700-1030) 
17815, 15195, 11875, 9555 (Sat.) 
9770; 9715 
15070, 11955, 9640, 9510 

5020 (not all Eng.) 

9680 

5950 

11840 

9760 (Sun.) 

17860, 15235, 15120,11740 (Sat.) 
7260, 3945 

9715 

11890 

15485, 9620 

15235, 11875 

6070 

20000, 15000, 10000, 5000, 2500 
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RUBY LASER RAY GUN — Intense visible red beam, burns and 
welds the hardest metals, HAZARDOUS device, Kits available. 
PLANS 3." includes part sources... .. $15.00 
CARBON DIOXIDE BURNING AND CUTTING LASER — produces 
a continuous beam of energy, HAZARDOUS device — Kits avail- 
able. LC5...PLANS... includes part sources... . $15.00 
VISIBLE LASER LIGHT GUN — produces intense red beam for 
special effects and other various optical applications. Hand-held 
enclosure houses batteries. 

LGU3 PLANS $10.00 LGU3K KIT/PLANS (minus tube) $99.50 
IR PULSED LASER RIFLE — produces 15-30 watt pulses at 
9000A at 200-2000 per second. 

LRG3 PLANS $10.00 LRG3K KIT/PLANS (minus diode) $119.50 
BEGINNER POCKET LASER — visible red simulated device pro- 
duces an excellent monochromatic source of light. 

LHC2... PLANS... $5.00 LHC2K... KIT/PLANS. . . $24.50 


HIGH ENERGY VARIABLE AND PROGRAMMABLE PAIN FIELD 
"GENERATORS, REQUIRE NO CONTACT — Recently developed 
device produces directional fields of moderate to high SPL capa- 
ble of producing intense pain and discomfort. HAZARDOUS IF 
fsWNOT USED WITH DISCRETION. SOLD FOR ANIMAL CONTROL — 
MAY BE USED IN CERTAIN INSTANCES TO DISCOURAGE UN- 
WANTED ENCOUNTERS. 

@) PPF1 PROG/VAR PLANS $15.00 PPF1K KIT/PLANS $175.00 
R PSP3 VAR HAND-HELD PLANS $7.00 PSP3K KIT/PLANS $44.50 


PHASOR BURNING WAND — capable of burning flesh, gener- 

Ss ates 3500 volts of continuous DC power. 

PSW3 .. PLANS .. $8.00 PSW3K ..KIT/PLANS . . $59.50 

PARALYZING SHOCKING WAND — produces 100,000 watt 

pulses of stunning power. 

PG1W .. PLANS .. $10.00 PG1WK .. KIT/PLANS . . $79.50 

Above electrical devices are hand-held and may be used for 

P NAL DEFENSE. 

SNOOPER PHONE — allows user to call his premises and listen 

in without the phone ever ringing. 

SNP2... PLANS. ..$7.00 SNP2K...KIT/PLANS. . . $49.50 

LONG RANGE WIRELESS MIKE — miniature device clearly 

transmits over 1 mile. 

FBT9...PLANS...$7.00 . FBT9K... KIT/PLANS. . . $34.50 

WIRELESS TELEPHONE TRANSMITTER — long range all auto- 

matic, undetectable. 

MVWPMS. . PLANS. . $7.00 VWPM5K.. KIT/PLANS. . $34.50 

T TALK AND TELL — clearly and automatically records both sides 
of a telephone conversation when phone is being used. 

MM TAT2K. KIT/PLANS. $14.50 TAT20. READY TOUSE $24.50 


Our order phone is available 24 HOURS, 7 DAYS A WEEK. 
Write for FREE catalog of our many products. 


We accept Master Charge or Visa. Please allow 10% for ship- 








ping. On orders OVER $50.00 WE PAY freight. 








DIGITAL MULTIMETER 
Single rotary switch opera- TI WI RE 


tion. Large. easy to read .5” WRAP 
SS 3-2 digit display. 800 hours 


operating life with single 9v SOCKETS 


Stock No battery Seven functions— ; 
62503 (DC Volts. DC Amps. Ohms, Tin plated 


AC Volts. AC Amps. Diode 
79 = 95 and Resistor Junction, Aud- phosphor bronze 
Full 1 year warranty 'Dle Continuity Check) contact -3 wrap 
Stock No. Carrying case with Stock 
62504 belt loop $Y _95 No. No Pins 1-99 
11301 8: 


60/40 ROSIN CORE SOLDER 11302 14 


Stock Length Weight 11303 16 
No ' (feet) (oz) 2 11304 18 
50075 $1.1 : 11305 20 
i : ee 

. 11307 24 
50078 11308 28 


50079 
50080 11309 40 


ELPAC POWER SUPPLIES - DC/DC CONVERTERS 


SINTEC ELPAC Input Output Output Dimensions 


Stock No. 
300 MW Type 


No. Voltage Voltage Current (HxWxD) 
(VDC) (VDC) (MA) in Inches 


13825 CB3801 3.0-7.0 12+0.6 0-25 .48x.51x3.05 $ 
13826 CB3811 3.0-7.0 -12+0.6 0-25 .48x.51x3.05 
13827 CB38023.0-7.0 15+0.7 0-20 .48x.51x3.05 
13828 CB38123.0-7.0 -15+0.7 0-20 .48x.51x3.05 
13829  CB38043.0-7.0 28+0.7 0-10 .48x.51x3.05 
Stock No. 13801 13830 CB3814 3.0-7.0 -28+0.7 0-10 .48x.51x3.05 


- “Floppy Disc” —— 1.5 W TYPE: 


Special of the Month! 


Price 


7.95 BREAKABLE 

es SOCKET STRIPS Ao . 4 Pe 
7.95 WITH MACHINED 
7.95 COLLET PINS! 


7.95 
Strips can be broken by hand into desired 


Power Supply For 13831  CL3801 4.0-7.0 1240.6 125 .651x1.2x1.77 $24.95 number of contact pins Solder tail version fertures 
Winchester Drives 43832 CL3811 4.0-7.0 -12+0.6 125 .651x1.2x1.77 
noe 13833 CL3802 4.0-7.0 1540.7 100 .651x1.2x1.77 
$109 °° 13834 CL3812 4.0-7.0 -15+0.7 100 .651x1.2x1.77 

: 13835 CL3804 4.0-7.0 2841.4 50 .651x1.2x1.77 
herve 1 Data Sheet 13836 CL3814 4.0-7.0 -28+1.4 50 .651x1.2x1.77 
or 13801... 25 13825-1 DATA SHEET FOR DC/DC CONVERTERS........... 25 


ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED 


13802 SOLV15-5 

13803 SOLV15-12 
13804 SOLV15-15 
13806 SOLV15-24 
13808 SOLV30-5 

13809 SOLV30-12 
13810 SOLV30-15 


13812 SOLV30-24 


OK MACHINE AND TOOL 


S| IC INSERTION/ 
EXTRACTION KIT 


Includes DIP IC extractors and 
inserters to accommodate all ICs 
from 14 to 40 pins. Tools that 
engage conductive surfaces are 
cMos safe and include ground- 





13309 


SINT EC 1. 


Output Dimensions 


SINTEC ELPAC Output Current (HxWxD) 
Stock No. Part No. Voltage Rating in Inches OveP 


3.0A 4-7/16x4x2 Fixed included 
1.5A 4-7/16x4x2 Fixed included 
1.2A 4-7/16x4x2 Fixed included 

0.75A 4-7/16x4x2 Fixed included 
6.0A 5-5/8x4-7 /8x3-3/16 

4.0A 5-5/8x4-7 /8x3-3/16 OvP-4 
3.3A 5-5/8x4-7 /8x3-3/16 OvP-4 


2.0A 5-5/8x4-7 /8x3-3/16 


13802-1 Data Sheet for SOLV Series 


SOCKET WRAP ID 


DIP socket-sized plastic panels 
with numbered holes in pin loca- 
tions. Slip onto socket before wire 
wrapping to identify pins. Also 
write on them for location. IC part 
number, function, etc. Simplifies 
initial wire wrapping. trouble 


ing lugs. Stock No. $37 _74 siookee and repair $1 


BT e-\-Ta@M lhe) ce] 
NJ 08848-9990 


24.95 gold collet/tin Stock No. of Sale Price 
oan shell. wire wrap No. Pins Style Each 


24.95 
24.95 features GOI = 19240 (25 Solder tail $1.75 
24.95 collet gold shell 10241 25 Wire wrap 3.25 


PIN FORMING TOOL 

puts IC’s on their — 

true row to row —— 

spacing. One side is 

for.300 centers, Flip tool over for devices 

on .600 centers. Put device in tool and 
echeere.___ Mami, See Ne, 1020 14.08 
oneTootpoes ‘ANT! ) 


8 thru 40 PINS! Stock No. 11059 $12.95 


IC EXTRACTOR 


One-piece, spring steel con- 
struction. Willextract all LSI, MSI 
and SSL devices with 8 to 24 


PINS. Stock No. 
(82 per pack 13313 $2.10 


DUUVUTUUUND 
Bae eat ok 


WO DMNA 
HO 
3) 


Circle No. 36 on Free Information Card 





SEND T0: SCIENTIFIC SYSTEMS 
DEPT. Q1, P.0. BOX 716 AMHERST, NH 03031 
OR CALL FOR ORDERING ONLY: 1-603-673-4730 





NOT MAIL ORDER “SECONDS?”  avetitoobans 9” 


SOCKETS 


Tin plated 
copper alloy 
688 contact pins 
with gas tight seal. 
Stock 
NO. No Pins 1-24 25-99 999 
11201” 8. S10 4.09 
11202 14 “$3 
11203 
11204 
11205 
11206 
11207 
11208 
11209 


Miniclamp AC Volt-Ammeter 
allows singling one conductor out of 
many without disarrangement. 
Stock No. AC Amperes Price 

13730 025A $39.50 

13731 0-50A 39.50 

13732 0-100A 39.50 
ACCESSORY LINE SPLITTER 
allows fast readings of AC power con- 
sumption of plug in equipment with- 
out separation of leads. 


Stock No. 13727 $9.95 


POCKET SIZED 
BATTERY TESTER 
ns all types of small batteries from 


1.35v to 4.5v 
Stock No. 13733 $1 3.95 


VOLT-I-CATOR 

automotive diagnostic meter plugs 
into lighter socket and indicates bat- 
tery condition and charging rates. 


Stock No. 13736 $1 5,95 


AC VOLTAGE TESTER 


plugs into any 110v service recept- 
acie to check line voltage over 50- 


150 VAC 
Stock No. 13735 $14.95 


VOM-MULTITESTER 
versatile Volt-Ohm-Milliammeter in 
small package 


Stock No. 13729 $1 3.9° 


We accept VISA, MC, 


TOLL 800-526-5960 522) SPESI oo. aces 


O to $100. - $3.00 


FREE in Nu (201) 996-4093 310°; !28259.- $4.00 











<a 


e Powerful - fully programmable 2K 
memory e Portable - 67%,” x 6%” x 1%” - 12 
See 3 oz. ¢ Expandable - Optional 16K RAM 
ss SETME TS G8 HF a ® St de re entry vipat agian 
= eee e Educational « Unique syntax-check report ’ 
COMPUTER-PERIPHERAL SWITCHERS i ee — pay 2 ¢ Accurate ~ ft Senne re 
Connect ber of peripherals to a single 1/0 port — ingle pri é ecimal places for full range math an cP ce os oo oe moe we a 
a ina coma 2 — sai dnc plaary sa-neee aca scientific functions * Graph drawing and Sera 
microcomputer — access a modem from any of several microcomputers — Ideal for animated display *« Advanced 4-chip design 


demonstrating or comparing equipment. The Selecto-Switches are designed to combining power, portability and 
eliminate the unnecessary plugging & unplugging of cables which connect printers, affordable price. 


terminals, or modems to various computers. By using a Selecto-Switch, you achieve 
WRI es o's. uy as, 2 m8 Lehane. seh s . $54.95 


more efficient system operation, better utilization of peripherals & computer ports, 
ACCESSORIES FOR 134 Simciai-| 1000 and ZX81 


eliminate redundant hardware & reduce service calls. 5 yr. limited warranty on all 
Selecto-Switches. No power required. Size (inches): 10L x 7W x 3H. 2% Ibs. 

aa Simcclssir— 1016 |} Expansion trom 2k to 16K, size: 3”x3”x1.5"(50z) ..T$1016 $49.95 
——— 32column thermal printer (4|bs)............. _...7$2040 $99.95 


RS232 SERIAL SELECTO-SWITCH 
sore” 2040 Printer paper - 3 rolls (4.3 in. x82ft.).............. TPP-3 $5.95 

























































2708,2716,2732 & 2764 EPROM Programmer 


_ JE664 EPROM PROGRAMMER 
8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES 


— PROGRAMS 2716’s IN 16 SECONDS — 
— PROGRAMS 2764’s IN 64 SECONDS — 


© Programs, validates, and checks for properly erased EPROMs © Emulates PROMs 
or EPROMs © RS232C Computer Interface for editing/ program loading © Loads data 
into RAM by keyboard ¢ Changes data in RAM by keyboard © Loads RAM from an 
EPROM @ Compares EPROMs for content differences ¢ Copies EPROMs © Power In- 
put: 115VAC, 60Hz, < 10W power consumption ¢ Enclosure: Color-coordinated, 



































e Switches all lines of asynchronous data e Easy expansion of 
serial ports ¢ Connectors are female DB25 type 
PART NO. DESCRIPTION PRICE 





























GRS232-AB 2-Way Switch.......... $139.95 light tan panels w/molded mocha brown end pieces @ Size: 15-5/8”L x 834"D x 
GRS232-ABC 3-Way Switch.......... 179.95 Keyboard Mask for Your Smeco 2%81/1000* Keyboard heb seg g Mats an 
ay Switc $ ZX81/1000* Computer Jameco Conversion Kit JE664-A EPROM Programmer................ $995.00 


DB25 PARALLEL SELECTO-SWITCH 
e TRS-80, Apple, and IBM compatible ¢ Switches 24 lines (line 
1 is ground) ¢ Connectors are female DB25 type 


Assembled & Tested ( Includes JM16A Module) 
JE665 — RS232C INTERFACE OPTION — The Jé665 RS232C Interface 


Option implements computer access to the JE664’s RAM. Sample software written. in 
BASIC provided for TRS-80® Model |, Level || Computer. Baud rate: 9600. Word 
















ST JE682-AK KEYBOARD 

BRAND KIT MOUNTED IN DTE- 
NEW!! AK ENCLOSURE. LIGHT 
TAN PANELS WITH 

MOLDED DARK BROWN 

























PART NO. DESCRIPTION PRICE _Lgth: 8 bits - odd parity. Stop bits: 2. Option may be adapted to other computers. 
GP24-AB 2-Way Switch.......... $139.95 FEATURES: END PIECES. SIZE: JE664-ARS eprom Prog. w/JE665 Option.............. $1195.00 
GP24-ABC 3-Way Switch.......... $179.95 : portant Pasa rabang — Assembled and Tested (Includes JM16A Module) 
CENTRON ics STYLE SELECTO SWITCH and place over keyboard. SSocnaray aiitateayoees meee aay i to eee rh Ay “; EPROM JUMPER MODULES _ gl ae JUMPER MODULE fic wer 

= " * All characters and symbols | cammseast ee eae ae AA ir Ae tamteae eth eee et cies. ty Module) is a plug-in Module that pre-sets 4 for proper programming pulses to 
e Switches all 36 lines e Connectors are female Centronics teprediiied om aa ‘ Soe eee uty Se soneiy. Gar caactinn at poorer hcg tn * sachet the EPROM & configures EPROM socket connections for that particular EPROM. 










Part 


* Durable — formed with poly- use. The JE682 Kit consists of a full-size industrial grade keyboard with 62 

















































PART NO. DESCRIPTION PRICE carbonite sheet-satin finish. JE681 KEYBOARD MASK heys, 2 pic. boar 2 eee Se ee No. _ EPROM EPROM MANUFACTURER PRICE 

GCENT-AB 2-Way Switch wile ecigh 80,818 wir $1 99.95 The JE681 Keyboard Mask provides users of the stp Leics te ve vg ve — 09 ZX81/ 1000 age sgt ne the JMO8A 2708 AMD, Motorola, National, Intel, Tl......... $14.95 

GCENT-ABC 3-Way Switch.......... $229.95 |} 2x81/1000 series computer the individual feel of | Keyboard layout is placed on the enclosure se *81/7000 F JMI6A —-2716,TMS2516 _ Intel, Motorola, National,NEC,TI ......... $14.95 

each keypad on the keyboard. The mask has a rais- JM16B ™MS2716 Motorola, Tl (+5,-12,+12) ........... $14.95 

ed outline around each keypad allowing the user to JE682-AK Keyboard Conversion Kit ...... $99.95 ea. JM32A TMS2532 Motorola, Ti poco. S eA ese ive ated $14.95 

feel and correctly position their fingers onto the (WITH DTE-AK CASE - AS PICTURED) JM32B 2732 AMD, Fujitsu,NEC, Hitachi, Intel ......... $14.95 

‘ ; | keyboard. JM32C —-2732A(21V) TOR RRS me Re occage eat Oe cite, $14.95 
Micro-Logic Corp . JE682 Keyboard Conversion Kit ......... $59.95ea. | JM64A — MCM68764, 

Mi ICRO CHARTS JE681 KEYBOARD MASK ..... $9.95 each (WITHOUT DTE-AK CASE) MCM68L764 Motorola’ saw. ee dee A RD $14.95 

- & JM64B 2764 BBN Tecra as. ee att gat Soe $14.95 

2X61/1000 is a trademark of Sinclair! Timex JM64C —- TMS2564 Wri pet ial ed eee $14.95 

JM64D HN482764G-4 RACH (DAN) Socket. Sh Sea dha) otis $14.95 





e Fully decoded data ¢ Instant access © 2-sided, totally comprehensive ¢ Compact 
8%x11 in. durable credit card piastic © Perfect for programmers & engineers 
e Clear & concise tables for: full instruction set, disassembly, ASCII, base conver- 
sion, effect of flags, compare vs. jump, interrupt structure, pinout, cycle times, 
diagrams, bug notes, & much more... 

PART NO. REFERENCE PRICE 


mee A a, | Ree ar ae $5.95 


CONTROL DATA KEYBOARDS | 
* 7-bit Parallel ASCII 
* SPST Switching 
* FTZ Shielded Base 
* N-Key Rollover 
* 
* 


80-Key Keyboard 
ii’s Black Hole 
EPROM Eraser 


9 Chips — 8 Minutes 


The Black Hole EPROM Eraser will completely and safely erase 9 EPROMs in less than 





































ML-8080A 8080A/8085A ................... $5.95 8 minutes. The Black Hole is a fully automatic cassette loading eraser featuring 
ML-6502 6502(65XX) ........ Nive See a $5.95 128 Character ASCII rarSioNe Rake une. in tomralon” the,usor hea a anictude oe cae Cie 
ML-8048 8048, Relatives, Algorithms....... $5.95 incl.) containing the EPROMs to be erased into the loading slot on the front panel of 


"ses ese © e ee 


Non-Slip, Non-Glare Keycaps 
* CDC752 Terminal Keyboards 
x Attractive Case 


ML-7400 5400/7400 TTL.................. 


BOOKS 


30001 National CMOS Data Book (1981)................... $6.95 
(640 pages) 74C, CD4000, and A/D Converters 


Black Hole. The rest ‘is fully automatic. The Black Hole latches the Bug Box into 
place, turns on the UV lamps and starts its fully solid state (CMOS) UV integration 
dose timer. The percentage erasure time is monitored and displayed on a front panel 
LED readout. At the end of the erase cycle, the Black Hole ejects the Bug Box con- 
taining the 9 erased EPROMs and turns off power. 


PART NO. PRICE 
ULV-008 Replacement Lamp for ERS-008 .......... $29.95 


ERS-008 Eraser, Auto Eject & LED Readout..... $249.95 
IBM MEMORY EXPANSION KIT 


SAVE HUNDREDS OF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 


Most of the popular memory boards allow you to add an additional 
64K, 128K, 192K, or 256K. The IBM64K Kit will populate these boards 
in 64K byte increments. The kit is simple to install — just insert the 
nine 64K RAM chips in the provided sockets and set the two groups 
of switches. Directions are included. 


IBM64K (Nine 200ns 64K RAMs)... .. $59.95 


EXPAND YOUR MEMORY 


TRS-80 to 16K, 32K, or 48K 
**Model 1 = From 4K to 16K Requires (1) One Kit 
Model 3 = From 4K to 48K Requires (3) Three Kits 
Color = From 4K to 16K Requires (1) One Kit 
**Model 1 equipped with Expansion Board up to 48K Two Kits Required 
— One Kit Required for each 16K of Expansion — 
TRS-16K3 *200ns for Color & Model Ill ........ $12.95 
TRS-16K4 *250ns for Model l.................. $10.95 



































These Control Data Keyboards consist of a base, cover, 
the keyboard assembly, and an interface cable. Color ' 
(case): Harvest gold and black. Color (keycaps): Black, 
blue, and red. Electrical requirements: +5V @ 600mA, 
-12V @ 50mA. Size: 21%2”W x 9”D x 3%2”H. Weight: 6 
Ibs. All units brand new in original boxes, specifications 
included. 

















30003 National Linear Data Book (1982).................. $11.95 
(1376 pages) LM, LF, ADC, DAC, LH Series 





National Memory Data Book (1980) ................. 
(464 pages) RAMs, ROMs, PROMs, EPROMs Series 









Om $79.95 
Keytronics 90-Key Soft-Programmable Keyboard 


WITH SECURITY KEYLOCK SWITCH 


¢ RFI shielded BRAND 
¢ Cursor controls NEW!! 
¢ Numeric keyboard 


* 8-bit Parallel 

¢ Capacitance keys 

e 10 user-programmable keys 
¢ Positive TTL Logic 

e Size: 17"L x 8% "W x 2%"H 









30009 Intersil Data Book (1983) .....................0008. $9.95 
(1356 pages) Complete line. 











30010 National Audio/Radio Handbook (1980).............. $5.95 
(240 pages) Pre-Amps, AM, FM & FM Stereo, Power Amps 








30011 National Linear Application Handbook (1980)........ $15.95 
(736 pages) Application Notes, Linear Briefs, etc. 





30012 National PAL Data Book (1982)..................... $5.95 
(176 pages) Application Notes, Linear Briefs, etc. 
























30013 Zilog Data Book (1963) ... 2... eee eee $7.95 
(641 pages) Microprocessors and Support Chips 











210830 Intel Memory Components Handbook (1983)......... $14.95 
(798 pages) Contains all Application Notes, Article 
Reprints, Data Sheets, and other design information 


on Intel’s RAMs, EPROMs, E?7PROMs & Buoble Memories. 


210844 Intel Microprocessor & Peripheral Handbook (1983) . . .$14.95 
(1027 pages) Contains Data Sheets on ail of 
Intel’s Micronrocessors and Peripherals. 

























Made for Visual Technology, this keyboard features: a security keylock (includes two keys) to guard against 
unauthorized use; an 11-key numeric keypad; cursor controls; and 10 user-programmable keys. Electrical re- 
quirements: +5VDC. Color (case): White. Color (keycaps): Black. Complete with case, keyboard assembly, 
40-inch interface cable, and schematics. Weight: 7 Ibs. 


Brie ts To ose bo vw w eras ae Ae be ee $79.95 each 


MICRO SWITCH 85-KEY KEYBOARD 


Word Processing Keyboard, 26 Pin Edge Card Connection. Supply Voltage +5VDC. Main Keyboard 
is QWERTY. Additional Key Pads for Cursor and word processing functions. 











































ATARI PADDLES 


















Easy to install kit comes complete with 8 ea. 4164-2 (200ns) 64K 





































JSP (2) ohgday Histo .. $4.95 pair 23 X56 NAO 7 Part: NO, BSSDIG-1:. si ce ala iw (ae se ww ae eee $29.95 each dynamic RAMs & conversion documentation. Converts TRS-80 color 
SAE ASS SR TERE OR ; — computers with E circuit boards, & all new color computers to 32K. | 
ATARI DRIVER HI-TEK 14-KEY NUMERIC KEYPAD Minor modifications of 32K memory will allow the use of all the 64K of 
3 SPST switching. Charcoal grey keycaps. Mounted on printed circuit board. the dynamic RAM providing you have a FLEX DOS operating system. 
cP 9 Sear ene em ere $2.95 G8. 4 a9. eames tai PI NO ACNE ol ok as ce en Oe $0.05cach | TRS-G4R2 oc. bl. eas, 













POWER SUPPLY +5VDC @ 1 AMP REGULATED Transaction Tech 
Output +5VDC @ 1A (also +30VDC) reg. Input 115VAC 60Hz. 2-tone (black/beige) self-enclosed 
case. 6 ft., 3 cond. black power cord. 6%2”W x 7”D x 2%”H. Wt. 3 Ibs. Data sheet incl. 


PartNo: PS51194S «oo. oe ee ie ee eee. $14.95 each 


POWER SUPPLY +5VDC @ 3 AMP REGULATED Deltron 
Input: 115VAC, 47-440Hz. Output: 5VDC Adjustable @ 3 amp, 6VDC @ 2.5 amp. Adjustable cur- 
rent limit, Ripple & Noise: 1MV rms, 5MV p-p — 2 mounting surfaces. UL recognized. Size: 4’’W x 
4%2’’L x 2-7/16’'H - wt. 2 lbs. Data sheet included. 


5%” Mini-Floppy Disk Drive 
FOR TRS-80 MODEL | - COLOR COMPUTER 
Features single or double density. Recording mode: FM 
single, MFM double density. Seek time: 25msec. track to 
track. Power: +12VDC (+0.6V) 1.6A max., +5VDC 
(+0.25V) 0.8A max. Unit as pic. at right does not incl. case, 
power supply, cables). 30-pg. data book incl. Wt. 3% Ibs. 

Size: 534”W x 8”D x 3%"H. 


TV GAME SWITCH 


Used on Atari. Cosmet- 
- ically blemished. 100% 
~ functional. 


TGS-1 . . .$2.95 ea. 














































ss 2 Part No. Limited Quantity! Price 

Bmece Digital Thermometer Kit Uli Gt (OEM! | AS) ee eee Bees) bral Sey meet ae tai earret $29.95 each FD200 $179 95 
POWER SUPPLY +5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING Sineheeldiad Al Gacka aunt ie ov 

mee _ Dual sensors — switch Input: 115VAC, 50-60Hz @ 3 amp/230VAC, 50Hz @ 1.6 amp. Fan volt. /power supply select swit- ingle-sided, 40 tracks, 250K bytes capacity 


FOOS lt eae $199.95 


Double-sided, 35 tracks, 438K bytes capacity 


FLOPPY DISK DRIVE 


siemen= 


controls for indoor/outdoor 
or dual monitoring — can be 
extended to 500 feet. Con- 
tinuous LED .8” ht. display. 
Range: -40°F to 199°F, -40°C 
to 100°C. Accuracy +1° 
nominal. Calibrate for 
Fahrenheit/Celsius. 


ches (115/230VAC). Output: 5VDC @ 7.6 amp, 12VDC @ 1.6 amp. 8 ft. bik. pow. cord. 11%2’’Wx 
13%4’'D x 334’'H. Wt. 6 Ibs. 


Part No. PSS4VOS ......-.......... se $39.95 each 
POWER SUPPLY 4-Channel Switching - Apple Compatible 


FOR USE AS AN EXTERNAL POWER SUPPLY FOR APPLE 


Microprocessor, mini-computer, terminal, medical equipment and process control applications. In- 
put: 90-130VAC 47-440Hz. Output: +5VDC @ 5A, -5VDC @ 1A; +12VDC @ 1A, -12VDC @ 1A. 
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ee LPS Simulated walnut case. AC Lng reg.: 0,25 Ripple: Om pip. Lead reg; 1%. Overcarent protec. A: SV mal ot : ean go1R 
= in wall adapter included. Size: : Rate : 
JE300... ee $39.95 GyixsyHxiy'D. PIO ECS-OUAN ons iN 6 oT ee ee $69.95 each ° Single-Sided 
Universal $10.00 Minimum Order — U.S. Funds Only = Spec Sheets — 30¢ each : Hide Avies 
‘*DTE"’ Blank Desk-Top Enclosures California Residents Add 612% Sales Tax Send $1.00 Postage for your Capacit y 
are designed for easy modifica- Shipping — Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG beet hl 


x tion. High strength epoxy molded 





fi > end pieces in mocha brown finish. Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change 
& Sliding rear/bottom panel for service/ ; ; ; ® 
<) component access: Top/bott. panels .080” Mail Order Electronics - Worldwide 










af <> _ thick alum. alodine type 1200 finish (gold tint 
S > color) for best paint adhesion after modification. 

g Vented top & bottom panels for cooling efficiency. 
\ Rigid construction provides unlimited applications. 


Ci mostercord)| FeameCO 
‘0 -——8.50 —/ Assembly instructions included. 


DTE-8 PanelWidth7.5”................. $24.95 ELECTRONICS 


DTE-11 P Pt 10 AS eke tia 27.95 
piace ee : 1355 SHOREWAY ROAD, BELMONT, CA 94002 


SSR aes Seer : 8/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 
Circle No. 21 on Free Information Card 
104 Computers & Electronics 















Part No. Price 


FDD100-8. . $169.95 ea. 











TOLL FREE ORDERS « 1-800-826-5432 





AK, Hi, CA OR INFORMATION «¢ (213) 380-8000 


MINIATURE Bay |S VDC RELAY 
6 VDC RELAY CONTACT: S.P.N.C. 















SUPER SMALL 10 AMP @ 120 VAC 

SPDT RELAY: ENERGIZE COIL TO 
GOLD COBALT . OPEN CONTACT... 
CONTACTS. COIL: 13 VDC 650 OHMS 






SRATED 1 AMP AT 30 VDC: SPECIAL PRICE $1.00 EACH 


HIGHLY SENSITIVE, TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 4.3 TO 
6 V, COIL RES. 220 OHM. 


1 3/16" x 13/32" x 7/16" 
AROMAT # RSD-6V 
$1.50 EACH 
10 FOR $13.50 


_ 120V INDICATOR 










CONTAINS 5 SINGLE- POLE 
NORMALLY OPEN SWITCHES. 
MEASURES 3 3/4” LONG 

























NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16” HOLE... RED LENS. 
75¢ EACH 
10 FOR $7.00 
100 FOR $65.00 





CONTAINS 6 SINGLE-POLE 
NORMALLY OPEN SWITCHES. 
MEASURES 4 1/4” LONG. 







STANDARD JUMBO 































METERS DIFFUSED 
RED 10FOR $1.50 
1MA GREEN 10 FOR $2.00 
2 5/16” SQUARE YELLOW 10 FOR $2.00 


PANEL METER 
MOUNTS IN 
2 1/8" HOLE 


$5.50 EACH 
0 - 15 V.D.C. 


FLASHER LED 
5 VOLT OPERATION 
RED JUMBO SIZE 
$1.00 EACH 


BI POLAR LED 
2 FOR $1.70 


LED HOLDERS 









































N 


NN 


SQUARE METER 


pie eating TWO PIECE HOLDER 
cach ff FOR JUMBO LED 
$4.50 E 10 FOR 65¢ 200 FOR $10.00 


POWER SUPPLY W/ PRE-AMP 


THIS SUPPLY WAS USED TO POWER 
AN 8 TRACK/CASSETTE UNIT. IT 

WILL SUPPLY APPROX. 18 VDC AND 

INCLUDES A SMALL PRE-AMP TO 

BOOST SIGNAL LEVEL. 

RCA PLUGS FOR LINE IN/OUT. 


$4.50 EACH 














COMPUTER 
GRADE 
CAPACITORS 


1700 mfd. 150 VDC $2.00 
2 1/2" DIA x 4 3/4" HIGH &@ 
3,600 mfd. 






120 volt 
primaries 





5.6 VOLTS at 750 MA 
6 VOLTS at 150 MA 
16.5 V. at 3 AMPS 

18 V at 650 MA 

















40VDC $1 .00 18 VOLTS at1 AMP $4.50 
ae DIA. x 3" HIGH 18 V.C.T. at 2 AMP $5.50 

,400 mfd. 24 VOLTS at 250 MA $2.50 

60 VDC $2.50 24 VCT at 1 AMP $4.50 
1 3/8” DIA. x 4 1/4” HIGH 


18,000 mfd. 75 VDC $4.00 42 V.C.T. at 1.2 AMP 






2 1/2” DIA. x 4 1/2" HIGH 
22,000 mfd. 15 VDC DC WALL 
2” DIA. x 2 1/2” HIGH $2.00) TRANSFORMER 


22,000 mfd. 40 VDC 

a” DIA. x 6” HIGH $3.00 
24,000 mfd. 30 VDC 

1 3/4" DIA. x 4” HIGH $3.50 
31,000 mfd. 15 VDC 

1 3/4” DIA. x 4" HIGH $2.50 
72,000 mfd. 15 VDC 

2” DIA. x 4" HIGH $3.50 
180,000 mfd. at 6V 

2 1/2" DIA. x 4 1/2" HIGH $1.50 
CLAMPS TO FIT CAPACITORS 50¢ ea. 


MINIATURE TOGGLE SWITCHES 


ALL ARE RATED 5 AMPS @ 125 VAC 










ALL ARE 115 VAC 
PLUG IN 











4 VDC at 70 MA 
9 VDC at 225 MA 
16.5 VAC at 10 VA 
17 VAC at 500 MA 
22 VDC at 60 MA 


$2.50 
$3.00 
$3.50 
$4.00 
$2.50 

























S.P.D.T. S.P.D.T. S.P.D.T. 

(on-on) (on-on) —f (on-off-on) 
P.C. STYLE, SOLDER LUG Bi 
NON-THREADED TERMINALS. <a Ss See 
BUSHING. Se $1.00 EACH | $1.00 EACH 
75¢ EACH Nos bi ihepape 00 10 FOR $9.00 
10 FOR $7.00 $80.00°8 100 FOR $80.00 
S.P.D.T. S.P.D.T. D.P.D.T 
(on-off-on) (on-on) (on-on) 

P.C: LUGS, 

NON-THREADED THREADED SOLDER LUG 
BUSHING BUSHING. § TERMINALS. 
P.C. STYLE $1.00 EACH ¥ $2.00 EACH 
75¢ EACH 10 FOR $9.00 Y/ 10 FOR $19.00 


100 FOR $80.00 100 FOR $180.00 





905 S. VERMONT ¢ P.O. BOX 20406 « LOS ANGELES, CA 90006 


a 


CIRCLE NO. 3 ON FREE INFORMATION CARD 


® QUANTITIES LIMITED 

@ MINIMUM ORDER $10.00 

@ USA: $2.50 SHIPPING 
NO C.O.D:! 


@ FOREIGN ORDERS: 
INCLUDE SUFFICIENT 
SHIPPING 

@ CALIF. RES. ADD 6'7% 































QUALITY 
SERVICE 


AVAILABILITY 
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a your free copy today. 
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Circle No/ 50 on free information card ar yerit: 
/ P.O. Box 8000, Westboro, Mass. 01581 


/ CALL /TOLL FREE: 1-800-343-0874 
—} MSS. customers call (617) 306-0500. 


/ 
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Circle No. 50 on Free Information Card 









Starts at Just 


It’s true! Now you can enjoy the power of the 
intel 8088—the same microprocessor which 
powers the IBM-PC—and run any program com- 
piled for the IBM-PC...starting at only $399.95! 


Take this easy, low cost way to learn 16-bit 
technology! Two-board system features: 

1. 8088 mother board with 5-slot expansion 
bus; accepts any hardware designed for 
IBM-PC; and 

2. 64K memory board, expandable to 256K; 
with IBM compatible RS232 communica- 
cations port. 


Any disk-operating system which works on the 
IBM will work directly on the EXPLORER 88-PC, 

a and all programs compiled for the IBM will run 
on it. 


The system monitor ROM included in the Starter 
system features a user-friendly operating system 
that allows easy program generation and debug- 
ging. The commands include display/modify 
q memory...display/modify registers...input/output 
¢ data to 1/0 ports...block moves...single-step 
trace mode...go/run with optional breakpoint 
| and register reports...cassette load/save with file 
labels...plus a complete system test program 
@ that tests and reports condition of ROM, RAM, 
cassette interface, timer, DMA controller, inter- 
2 rupt controller, and the communications port. 
These test programs not only allow easy debug- 
ging of software but they serve as hardware and 
software learning tools. 


The EXPLORER 88-PC STARTER KIT includes a 
mother board, memory/!/0 board, all components 
needed, sockets for IC’s used, one 62-pin bus 
connector and complete assembly/test instruc- 
tions. All you need is a soldering iron, solder, a 
power supply, and a standard RS232 terminal 
(Netronics has 2 low-cost ones to choose from). 
~ Explorer 88-PC Starter Kit...$399.95 

+ 10.00 p&i 
CO (wired & tested, add $100.00) 
OExtra 62-pin connectors at $4.25 ea. 

+ 1.00 p&i. 
Use your own terminal with the EXPLORER 88-PC 
or, if you plan to expand it to be fully IBM com- 
patible, we offer our IBM coinpatible keyboard 
and an IBM compatible color graphics board 
(only available wired and tested). 





aR WAGE BAR Ete EE Bees a ES ee a ae —— coohacepi 


ceT IBM.-pc Capacity at a Fraction of IBM’s Price! 
New NETRONICS 16 Bit EXPLORER 88-PC Kit 


-Accepts All IBM Peripherals. 


C1 1BM compatible keyboard...$299.95 
+ 10.00 p&i. 

CIBM compatible color board...$299.95 
+ 10.00 p&i. 

DC Additional ROM required...$35.00. 


Set your own pace! Invest and learn, at the rate 

YOU want! Add to your EXPLORER 88-PC: 
Deluxe heavy-duty steel cabinet that houses 
either two 5%” floppies or a 5'%” hard disk 
with one floopy. This cabinet features 4 IBM compatible hard disks, built-in modern 
shed finish front panel and a wood-grained board, eprom burner. print buffer system plus 

leeve. more will be available shortly. 
Oo "EXPLORER 88-PC Cabinet...$199.95 
+ 18.00 p&i. 


A heavy-duty open frame power supply 

with fan that can be used in your own cabi 

net or installed into the Netronics cabinet is 
available as follows: 

110 amp power supply for system + 2 flop- 
pies...$149,95 + 8.00 p&i. 

CAs above + extra power for 1 hard disk... 
$169.95 + 8.00 pai. 

OOIBM compatible disk controller board. Con-| ag 
trols four 5%” floppy drives (w/2 drive 
cable). Available wired and tested only... 
$250.00 + 8.00 pai. 

Monitors and BIOS source listings: available 
on either disk or hard copy at $35.00. 

Please specify format and system required. 

OOINTEL 8086/8088 user manual...$15.00) 3 
+ 1.50 p&i. 

COTHE 8086 BOOK by RECTOR & ALEX... 
$16.00 + 1.50 p&i. 


CALL TOLL FREE 1-800-243-7428 for Charge Card Orders. | 















O Special IBM compatible system: with key- é 
board, color graphics board, floppy disk 
controller, 64K RAM, cabinet, standard | 

power supply and a single 5'” floppy drive... Z 


$1899.95 + 25.00 pai. 





Over 100 EXCLUSIVE Products and Kits— 
including the ‘Speak Easy’ universal voice 
synthesizer, a Diagnostic card with built-in 
logic probe for the IBM-PC, terminals, moni- 
tors, the ELF and EXPLORER 85 computers, 
and much more, are described in our up- 
camming Fenny: It’s yours FREE if you check 


-here UU 
orders 
please double the amount 
-) of p&i shown. IBM-PC is a 


















4 registered trademark of 
j BM Corporation. 


“p&i” stands for “postage and insurance”. 


in Conn., call 203-354-9375, Conn. res. add sales tax. 
TO ORDER BY MAIL, CHECK BOXES FOR PRODUCTS DESIRED AND MAIL ENTIRE AD 10: 


IN NETRONICS R&DLTD. 
333 Litchfield Rd., New Milford, CT 06776 


























C\Amount enclosed OR Charge my CO VISA C(O MASTERCARD 
Acct. No.__ Exp. Date 
Signature Saas 
PRINT NAME 
Address. City State Zip 
En SNS HS DOOR GES BERR NES Se 
































64K DYNAMIC 
- 200 NS 


4164 $595 






































































































































2101 256 x 4 (450ns) 1.95 2.5 Mhz os = 
5101 256 x 4 (450ns) (cmos) 3.95 Z80-CPU 3.95 8039 Pog 
2102-1 1024 x 1 (450ns) 89 Z80-CTC 4.49 INS-8060 9 
2102L-4 1024 x 1 (450ns) (LP) 99 Z80-DART — 10.95 INS-8073 ee 
2102L-2 1024 x 1 (250ns) (LP) 1.49 Z80-DMA 14.95 8080 Dp 
2111 256 x 4 (450ns) 2.49 Z80-PIO 4.49 8085 95 
2112 256 x 4 (450ns) 2.99 Z80-S10/0 16.95 8085A-2 11.95 
2114 1024 x 4 (450ns) 8/9.95 Z80-S10/1 16.95 8086 at 
2114L-4 1024 x 4 (450ns) (LP) 8/12.95 Z80-SI0/2 16.95 8087 - ca 
2114L-3 1024 x 4 (300ns) (LP) 8/13.45 Z80-SIO/9 16.95 8088 ae 
2114L-2 1024 x 4 (200ns) (LP) 8/13.95 4.0 Mhz pe an 
2147 4096x1 (55ns) 4.95 ia Pore eas a 
TMS4044-4 4096 x 1 (450ns) 3.49 

Z80A-CTC 4.95 8156 6.95 
TMS4044-3 4096 x 1 (300ns) 3.99 

Z80A-DART 11.95 8185 29.95 
TMS4044-2 4096 x1 (200ns) 4.49 

Z80A-DMA 16.95 8185-2 39.95 
MK4118 1024 x 8 (250ns) 9.95 

Z80A-PIO 4.95 8741 39.95 
TMM2016-200 2048 x 8 (200ns) 4.15 

) Z80A-SIO/0 16.95 8748 24.95 

TMM2016-100 2048 x 8 (100ns) 6.15 8755 

Z80A-SIO/2 16.95 
HM6116-3 2048 x 8 (150ns) (cmos) 4.95 0 M : 
HM6116-2 2048 x 8 (120ns) (cmos) 8.95 6.0 Mhz 
HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 5.95 Z80B-CPU 11.95 
HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95 Z80B-CTC 13.95 
HMG6116LP-2 2048 x8 (120ns) (cmos)(LP) 10.95 Z80B-PIO 13.95 
2-6132 4096 x 8 (300ns) (Qstat) 34.95 Z80B-DART 19.95 











LP = Low Power Qstat = Quasi-Static 


DYNAMIC RAMS 





























































































































































































































TMS4027 4096. x 1. (250ns) 1.99 CRYSTALS 
UPD411 4096 x1 (300ns) 3.00 32.768 khz 1.95 
MM5260 4096 x1 (300ns) 3.00 1.0 mhz 4.95 
MK4108 8192x1 (200ns) 1.95 1.8432 4.95 
MM5298 8192x1 (250ns) 1.85 2.0 3.95 
4116-300 16384 x1 (300ns) 8/11.75 2.097152 3.95 
4116-250 16384 x1 (250ns) 8/11.95 2.4576 3.95 
4116-200 16384x1 (200ns) 8/12.95 3.2768 3.95 
4116-150 16384x1 (150ns) 8/14.95 3.579535 3.95 
4116-120 16384x1 (120ns) 8/29.95 4.0 3.95 
2118 16384x1 (150ns) (5v) 4.95 5.0 3.95 
4164-200 65536 x1 (200ns) (5v) 5.95 5.0688 3.95 
4164-150 65536 x1 (150ns) (5v) 6.95 Oras aoe 
5V = single 5 voit supply A 3.95 
6.144 3.95 
6.5536 3.95 
EPROMS tee 
10.0 3.95 
1702 256x8 (tus) 4.50 aoueta ae 
2708 1024 x 8 (450ns) 3.95 , 50 3.95 
2758 1024 x 8 (450ns) (5v) 5.95 ‘ao Ee 
2716 2048 x 8 (450ns) (5v) 3.95 17.430 3,95 
2716-1 2048 x 8 (350ns) (5v) 5.95 , ae 
TMS2516 2048 x 8 (450ns) (5v) 5.50 oe eon 
TMS2716 2048 x 8 (450ns) 7.95 ‘ 
T™MS2532 4096 x 8 (450ns) (5v) 5.95 20.0 3.95 
2732 4096 x 8 (450ns) (5v) 4.95 22.1184 3.95 
2732-250 4096 x 8 (250ns) (5v) 8.95 fmm 32-0 3.95 DISC 
2732-200 4096 x 8 (200ns) (5v) 11.95 
2764 8192 x 8 (450ns) (5v) 9.95 CRT CONT RSET : 
2764-250 8192 x 8 (250ns) (5v) 14.95 1791 24.95 
2764-200 8192 x 8 (200ns) (5v) 24.95 CONTROLLERS 1793 26.95 
TMS2564 8192x 8 (450ns) (5v) 17.95 6845 14.95 1798 49.95 
MC68764 8192 x 8 (450ns) (5v)(24 pin) 39.95 68B45 19.95 
HD46505SP 15.95 ee pret 
Sv = Single 5 Volt Supply 6847 11.95 2791 54.95 
2793 54.95 
MC1372 6.95 2795 59 95 
68047 24.95 avO7 59 95 
EPROM ERASERS ee (eee 
7220 99.95 8272 39.95 
Capacity Intensity CRT5027 39.95 UPD765 39.95 
Timer « Chip (uW/Cm?) CRT5037 49.95 1691 17.95 
Se Comme) COME 
: : 
PE-24T X 9 6,700 175.00 CONNECTORS 
PL-265T X 20 6,700 255.00 KEYBOARD RS232MALE 2.50 
PR-125T =X 16 15,000 349.00 AY5 a 11.95 gb flier pe 
PR-320 x 32 15,000 595.00 AY5-3600 11.95 S-100 ST 3.95 
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(408) 995-5430 © Telex 171-110 
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68000 59.95 74LS00 
6800 3.95 74LS01 
6802 7.95 74LS02 
6808 13.90 74LS03 
6809E 19.95 74LS04 
6809 11.95 74LS05 
6810 2.95 74LS08 
6820 4.35 74LS09 
6821 3.25 74LS10 
6828 14.95 74LS11 
6840 12.95 74L$12 
6843 34.95 74LS13 
6844 25.95 74LS$14 
6845 14.95 74LS15 
6847 11.95 74L$20 
6850 3.25 74LS2: 
6852 5.75 74LS22 
6860 9.95 74LS26 
6862 11.95 74LS27 
6875 6.95 74LS28 
6880 2.25 74LS30 
6883 22.95 74LS32 
68047 24.95 74LS33 
68488 19.95 74LS37 
6800 = 1MHZ 74LS38 
68B00 10.95 74LS40 
68B02 22.25 74LS42 
68B09E 29.95 74LS47 
68B09 29.95 7ALS48 
68B10 6.95 74LS49 
68B21 6.95 74LS51 
68B45 19.95 74LS54 
68B50 5.95 apoe 
68B00 = 2 MHZ chai 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 
74LS91 
74LS92 
74LS93 
74LS95 
74LS96 
74LS$107 
74LS109 
74L$112 
74L$113 
74LS114 
74L$122 
74LS$123 
74LS124 
74L$125 
74LS$126 
UARTS 74LS132 
AY3-1014 6.95 74LS$133 
AY5-1013 3.95 74LS$136 
AY3-1015 6.95 74LS$137 
PT1472 9.95 74LS138 
TR1602 3.95 74L$139 
2350 9.95 74LS$145 
2651 8.95 74LS147 
TMS6011 5.95 74LS148 
IM6402 7.95 74LS151 
IM6403 8.95 74LS$153 
INS8250 10.95 74LS154 
GENERATORS [gm 7418155 
74LS156 
BIT-RATE 7419957 
MC14411 11.95 7418458 
BR1941 11.95 741$160 
4702 12.95 7413167 
COM5016 16.95 7405162 
COM8116 10.95 741.9163 
MM5307 10.95 7a si64 
FUNCTION 74LS165 
MC4024 3.95 74LS166 
LM566 1.49 74LS168 
XR2206 3.75 74LS169 
8038 3.95 74LS170 
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7AL 


25 
25 
25 
.24 
.25 
28 
.29 
25 
.35 
35 
45 
59 
35 
25 
.29 
25 
.29 
.29 
35 
25 
.29 
55 
.35 
35 
25 
.49 
yf) 
75 
f§ 
.25 
29 
.29 
1.25 
.39 
35 
.39 
.39 
.49 
.60 
.69 
.39 
55 
.89 
55 
55 
75 
.89 
39 
39 
.39 
39 
.39 
45 
19 
2.90 
.49 
49 
59 
59 
39 
.99 
55 
55 
1.20 
2.49 
1.35 
55 
55 
1.90 
.69 
.69 
.65 
59 
.69 
65 
.69 
65 
.69 
95 
1.95 
1.75 
1.75 
1.49 
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$00 


74L$173 
74LS174 
74LS175 
74LS181 
74LS189 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS8221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 
74LS293 
74LS295 
74LS298 
74LS299 
74LS323 
74LS324 
74LS352 
74LS353 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74LS385 
74LS386 
74LS390 
74LS393 
74LS395 
74LS399 
74LS424 
74LS447 
74LS490 
74LS624 
74LS640 
74LS645 
74LS668 
74LS669 
74LS670 
74LS674 
74LS682 
74LS683 
74LS684 
74LS685 
74LS688 
74LS689 
74LS783 2 
81LS95 
81LS96 
81LS97 
81LS98 
25LS2521 
25LS2569 
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VISIT OUR RETAIL STORE 


HOURS: M-W-F, 9-5 


T-Th., 9-9 


Sat. 1 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERI 


TERMS: For shipping include $2 for UPS Ground or $3 for UPS 

Label Air. Items over 5 pounds require additional shipping cha 

Foreign orders, include sufficient amount for shipping. There is a 
minimum order. Bay Area and Los Angeles Counties add 612% § 
Tax. Other California residents add 6% Sales Tax. We reserve 
right to substitute manufacturer. Not responsible for typograp 

errors. Prices are subject to change without notice. We will matc 
beat any competitor's price provided it is not below our cost. 


2114 sons 8/8995 = 2118 250s 8/5109 


LINEAR 


LM301 .34 LM340(see 7800) LM566 1.49 LM1800 2.37 CA3023 2.75 CA 3082 1.65 
LM301H 79 LM348 99 LM567 89 LM1812 8.25 CA3039_ 1.29 CA3083 1.55 
LM307 .45  LM350K 4.95 NE570 3.95 LM1830 3.50 CA 3046 = 1.25 CA 3086 .80 
LM308 69 LM350T 4.60 #£NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 
LM308H 1.15 LM358 69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 
LM309H 1.95 LM359 1.79 LM709 59 LM1877 3.25 .CA3065— 1.75 CA 3130 1.30 
LM309K 1.25 LM376 3.75 LM710 75 -LM1889 1.95 CA3080 1.10 CA 3140 1.15 
LM310 1.75 LM377 1.95 LM711 79 LM1896 1.75 ©CA3081_ 1.65 CA 3146 1.85 
LM311 .64 LM378 2.50 LM723 49 ULN2003 2.49 CA 3160 1.19 

LM311H .89 LM379 4.50 LM723H 55 LM2877 _ 2.05 

LM312H 1.75 LM380 89 LM733 .98  LM2878 2.25 Ti 

LM317K 3.95  LM380N-8 1.10 LM741 .35 LM2900 85 

LM317T 1.19 LM381 1.60 LM741N-14 .35 LM2901 1.00 TL494 4.20 75365 1.95 
LM318 1.49 ~LM382 1.60 LM741H .40 LM3900 59 TL496 1.65 75450 59 
LM318H 1.59 LM383 1.95 LM747 69 LM3905 1.25  TL497 3.25 75451 .39 
LM319H 1.90 LM384 1.95 LM748 59 LM3909 98 75107 1.49 75452 .39 
LM319 1.25 LM386 89 LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 
LM320 (see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 
LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 79 
LM323K 4.95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 
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) 
5 29 74163 .69 LM324 59 LM392 69 MC1369 1.89 MC4024 3.95 75189 1.25 75493 .89 
j 29 74164 .85 LM329 65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 
5 29 74165 ~=—«.85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 
7 29 74166 1.00 LM334 1.19 NE531 2.95 MC1372 6.95 RC4151 3.95 Ps i i ET 
3 45 74167 2.95 LM335 1.40 NE555 34 L¥LM1414 1.59 LM4250 1.75 
) 19 74170 1.65 LM336 1.75  NE556 65 LM1458 59  LM4500 3.25 JLO71 79 TLOB4 2.19 
2 29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 69 RC4558 69 L072 1.19 _LF347 2.19 
3 aS’ airs °° a5 LM337T 1.95 NE561 24.95 LM1489 69 LM13080 1.29 ‘JTLO074 2.19 LF351 -60 
7 29 74174 89 LM338K 6.95 NE564 2.95 LM1496 85 LM13600 1.49 TLO81 79 -LF353 1.00 
B 29. 74175 89 LM339 99 LM565 99 LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 
o 19 74176 .89 TLO83 1.19 LF356 1.10 
2 49 74177. .75 H = TO-5 CAN T = TO-220 K = TO-3 
3 65 74178 1.15 
4 69 74179 1.75 
5 69 74180 .75 
6 69 74181 2.25 VO LTAGE 
7 69 74182 .75 fm 74S00 74S163 1.95 
8 69 74184 2.00 fmm 74S02 Sh paniee eee Pleat 43 . REG U LATORS 
0 .19 74185 2.00 fm 74S03 35 748169 3.95 4s te ot pee oe 7805T 7905T 85 
1 23 74190 1.15 Mm 74S04 35 748174 95 #8 Se pega 2 7808T 7 7908T 85 
3 .23 74191 1.15 [74805 35 748175 95 Be BY ee 7812T 75 7912T 85 
4 23 74192 ‘79 HM 74S08 35 748181 3.95 ae He ST Magee 7815T 75 7915T 85 
0  .23 74193 .79 MM 74S09 40 748182 2.95 a4 se er. geet ae 7824T 75 7924T 85 
Vo tie Gs acne. vapid (cos One! ee |S 790K 1.49 
3 34 74196 .79 fm 74815 35. vaston ag CST eS SS oabon Moa eg att Lee 
4 33 74197 .75 [74820 35 «748195 tag ee est Ae odie Lee Ls bso 
: 3 ST = SOLDERTAIL 7824K 1.39 7924K 1.49 





74S22 .35 74S196 1.49 





8pinWW  .59 ~~ ~«.49 































































































































































6 35 74199 1.35 74S30 35 748197 1.49 14pinWW 6952 78L05 .69 79L05 79 
50 59 74221 1.35 74S32 40 748201 6.95 ce cin Wa ae ae 78L12 69 79L12 79 
31««1.10 = 74246~=— 1.35 74837 88 748225 7.95 + co paitiedigg a a 78L15 .69 79L15 79 
32 95 74247 1.25 74838 .85 74$240 2.20 20 le ww 1.09 ‘98 78HO5K 9.95 LM323K 4.95 
33 50 74248 1.85 74840 .35 748241 2.20 22 pin WW 1.39 1.28 78H12K 9.95 UA78S40 1.95 
35 59 74249 1.95 74S51 35 748244 2.20 24 pin WW 1.49 aa T = TO-220 K = TO-3 

36 35 74251 75 74S64 40 748251 95 28 pin WW 469. 1.49 L = TO-92 

39 «2.15 74259 2.25 74S65 40 748253 .95 40 pin WW. 1.99 4180 

30 35 74265 1.35 74S74 50 748257 .95 WW = WIREWRAP 

31 40 74273 1.95 74885 1.99  74S$258 95 16 pinZIF 6.75. call 

92 50 74276 1.25 74S86 50 748260 .79 24 pin ZIF See cal : oe 
93 35 74279 .75 748112 50 748274 19.95 28 pin ZIF 10.95 call SWITCHES 8726 cs 
94 65 74283 2.00 MM 748113 50 748275 19.95 JIF = TEXTOOL 8T28 
95 55 74284 3.75 748114 55 748280 1.95 (Zaro ingoriian tan 4 POSITION .85 8T95 .89 
96 70 74285 3.75 ME 748124 2.75 748287 1.90 on Force) 8T96 .89 














8T97 .89 
8T98 89 


74S132 1.24 748288 1.90 
748133 45 74S 289. 6.89 


5 POSITION .90 

























LED LAMPS 





































107.30 74298 .85 Mm 748134 50 748301 6.95 6 POSITION .90 MM DM8131 2.95 
109 .45 74351 2.25 [i 748135 89 748373 2.45 1-99 100-up DP8304 2.29 
1410 .45 74365 .65 fm 748138 85 748374 2.45 Red 10.09 7POSITION .95 HM psss35 1.99 
111. .55 74366 .65 fm 74S139 85 748381 7.95 Green 18.15 DS8836 .99 






Yellow 18 15 8 POSITION .95 



















































































































116 1.55 74367  .65 74S140 55 748387 1.95 MISC. 
120 1.20 74368 .65 748151 es 748412 2.98 ULN2003 2.49 
121 29 74376 2.20 74S$153 95 748471 4.95 ' 
122 .45 74390 1.75 [Mm 748157 95 748472 4.95 LED DISP LAYS oand ss 
123 =.49~ 74393. 1.35 74S158 95 748474 4.95 HP 5082-7760 6" 1.29 MC3470 4.95 
125 .45 74425 3.15 74S161 1.95  74S482 15.25 MAN 72 3" oe .99 MC3480 9:00 
126 .45 74426 .85 748162 1.95 748570 2.95 MAN 74 3° cc .99 11090 13.95 
128 55 74490 2.55 748571 FND-357 (359) 375" cc 1.25 95H90 7.95 
FND-500 (503) S- cc 1.49 2513-001 UP 9.95 
FND-507 (510) 5" 2513-002 LOW 
CLOCK INTERSIL 
CIRCUITS ICL7103 9.50 
M5314 4.95 fa 1CL7106 9.95 EXAR DATA ACQUISITION SOUND CHIPS 
M5369 3.95 1CL7107 12.95 XR 2206 3.75 ADC0800 15.55 DAC0808 2.95 76477 3.95 
M5375 4.95 ICL7660 2.95 XR 2207 3.75 ADC0804 3.49 DAC1020 8.25 76489 8.95 
M58167 8.95 ICL8038 3.95 XR 2208 3.75 ADCO0809 4.49 DAC1022 5.95 AY3-8910 12.95 
M58174 11.95 ICM7207A 5.59 XR 2211 5.25 ADC0817 9.95 MC1408L6 1.95 AY3-8912 12.95 
SM5832 6.95 1CM7208 15.95 XR 2240 3.25 DACO0800 4.95 MC1408L8 2.95 MC3340 1.49 



















JRDER TOLL FREE 


ALL MERCHANDISE 
100% GUARANTEED 


800-538-5000 800-662-6279 
(CALIFORNIA RESIDENTS} 


CALL US FOR VOLUME QUOTES 


CIRCLE NO. 22 ON FREE INFORMATION CARD 










- 1983 JOR MICRODEVICES, INC. 








IGI-ICE Y]B00-346-5144 


In Mn., Ak.. Hi. Call 218-681-6674 


NATIONAL SEMICONDUCTOR @ PANASONIC « a natn at ' CHEMICALS * ARIES * PLESSEY « MOLEX’ E. 
MR 1851) NAS SEMICONDUCTOR «PANASONIC * QUALITY — Name brand products from nationally recognized manufacturers. (Ree Si AMOND TOOhe UNGAR * GC ci 


VISA ARS * PLESSEY © MOLEX e AAVID « £. . i SERVI in an inventory contra ae INSTRUMENTS ® iTT » PRODUCTS ® DIA 
Saas OK MACHINE * UNGAR © GC CHEMICALS e AVICE — Computerized order processi g d invento os t IND TOOL ® UNGAR * GC CHEMICALS @ ARIES 
NATIONAL SEMICONDUCTOR * PANASONIC ° * ARIES * PLESSEY © MOLEX * E. 

’ : 1G: KEY DIG! KEY rey) KEY - DIGI KEY O1G! KEY — DIGI-KEY — DIGI-KEY - DIGI-KEY 

DIGI-KEY — DIGI-KEY — DIGI-KEY — EY — DIGI-KEY — DIGI-KEY — DIGI-KEY — DIGI-KEY — DIGI KE z : ? DIGI KEY — DIGI-KEY — DIGI-KEY — DIGI-KEY — DIG! KEY — DIGI-KEY — DIGI-KEY — DIGI-KEY 


INTEGRATED CIRCUITS | TEXAS INSTRUMENT Fate nan EEL TOUS CU WIT J DISC CAPACITORS “PANASONIC RESIN DIPPED TANTALUM — 


i Cc Jeol e 4 ET S 150 CAPACITORS 7 . Panasonic Ceramic Disc Capacitors CAPACITORS 
rs = Price includes convenient sy v 5 


Body — 94 V-O polyester with Copper Alloy contacts. | divided plastic box with bin : “uae NEW! KIT a NEW! KIT 


¢ : A 180 TANTALUM 
Accommodates standard IC leads up to .014” thick and | 9vide for easy storage ond par SE Sas 310 DISC. : CAT. NO. § caracitors 

. quick access. “ - B 
.025"" wide. Contact is designed and oriented to the in- AS. J CAPACITORS ; oe? DH-KIT Prices includes convenient 
sulator to grasp the broad “face” of the IC lead, allowing | ASSORTMENT OF 15 | /* soe Prices include convenient ; divided plastic bax with bin (eagle 
for low insertion and high retention forces. Socket is POPULAR fifi divided plastic box with | iy N * ‘guide for easy storage ond A 








Nn 





designed to achieve maximum density on boards. CAPACITORS atea a - a bin guide for easy storage = My quick access. aM 
and quick access. S' ASSORTMENT OF 15 is 


SOLDER TAIL Y Panasonic LS Series ASSORTMENT OF 18 POPULAR VALUES 


i|LF357N . 
POPULAR VALUES ert PANASONIC QUALITY 
j DIP SOCKETS Miniature Aluminum Electrolytic Capacitors PANASONIC QUALITY 


LF411CN . 
;LF412CN . 








LF441CN.... 
'LF444CN 


ILFIS741N ... 
LMI0CLN .. 
LM11CLN .. 
LM301AN ... 
LM307N. 


LM308N . 
ILM311N..... 
LM317K.... 


fs 





2 ecusaaie Tee rl DIGI-KEY Cap. Volt. 


DIGI-KEY now has an expanded line of Panasonic Ceramic. Part No. 
* ‘Low profile Disc Capacitors, including (listed after NPO banner) 
* YOUR CHOICE: TIN OR GOLD* 


(Minimum 50 microinch gold inlay on gold sockets] NPO TYPE 


For Complete Specs on Physical Size and Electrical 
‘orc aan aS ge NI ath eer ig Characteristics, consult your FREE DIGI-KEY Catalog. 


Part No. Description 1 100 Part 
LM725CN 2. ‘C8908  Spinsoldertail, tin ..... .13 : 10.50 No. Cap. 
—— C8914 14 pin solder tail, tin .... .15 12.00 P4000 10 pf 
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ZRSaRRSRassg/s 


LM317LZ Heat “1 T16 C8916 16 pin solder ail, tin... 171. 13.00 [p42 15 pf 
1LM317MP . LM747CN C8918 18 pin solider tail, tin... . i 17.00 'P4003 18 pf 
LM317T.... 1.59 }LM748CN __. C8920 20pin solder tail, tin .... . 3 20.00 P4004 «22 pf 
56 JLM318N "12 | LM1310N C8922. 2pinsoldertail, tin... . . 21.00 P4005 ° -27 pf 

eat C8924 24pinsoidertail,tin.... . ‘ 24.00 P4006 «=: 33 pf 


=} 

ww 

Ss8Zz 
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SILKSNSRBSSGLSNLB _ 
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LM1458N ‘62 c8928 2B pin soldertail, tin .... . P4007 «39 of 
EMIBCON 11125 C8240__ 40 pin solder tail, tin... paoos a7 
LM1801N P 
LM1812N AN et a 
P4011 «82 pf 
P4100 100 pf 
“P4102 150 pf 
P4103 180 pf 
P4104 220 pf 
P4105 270 pf 
P4106 330 pf 
P4107 390 pf 
P4108 470 pf 
P4103 560 pf 
P4110 680 pf 
P4111 820 pf 
P4112 1000 pt 
P4114 1500 pf 
P4115 1800 pf 
P4200 1000 pf 
P4202 1500 pf 
P4203 2200 pf 
P4205 3300 pf 
P4206 4700 pf 
P4209 «6800 pf 
P4300 -.01 uf 
P4303 .022 uf 
P4305 .033 uf 
P4307 ——.047 uf i 
P4311. uf 1.79 15.37 


NPO NPO NPO NPO NPO NPO NPO NPO 


P4400 10 pf ' 6.28 47.13 
P4402 15 pf i 6.97 52.31 

6.97 

6.97 

6.97 

8.89 

8.89 

11.80 

11.80 

13.38 

17.59 
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LM320LZ-15 . 
08 FLM320MP-5 . 
LM320MP-6 . 
LM320MP-8 . 
LM320MP-9 .1. 


LM320MP-12 
LM320MP-15 
4 


DMHWMADANOMOM) ss 
= 

Nits) 

sje 


Piet betad 





Description 

8 pin solder tail, gold.... . 
fi 14 pin solder tail, gold... . 
LM1871N fg 16 pin solder tail, gold... . 
SS OE mE So 18 pin solder tail, gold... . 
LM320MP-2: per ae =e 20 pin solder tail, gold... . 
LM322N..... 1, Sexy 22 pin solder tail, gold... . 
LM323K..... 7.64 eS 24 pin solder tail, gold... . 
LM324N..... 76 ahead 28 pin solder tail, gold. . 
LM325N..... 3.41 40 pin solder tail, gold. . 
LM326N..... 3.41 4 


LM327N..... 3.41 ao WIRE WRAP 
weer hie 2%] DIP SOCKETS 


Standard profile 

Universal mounting and 
packaging capabilities | 
Contacts accommodate .0#8* 
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Wire wrap posts held to true position of .015” pro- 
viding a true position of .020” on boards for effi- 
cient automatic wire wrapping 

YOUR CHOICE: TIN OR GOLD* 

(Minimum .50 microinch gold inlay on gold sockets) 

TEXAS INSTRUMENTS QUALITY 
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TP WONNNN/SODASPONNNNNNN|STa ap onn|d PN|Box- LYN Bloons son/Boa¢ ‘ 
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LM340T-12 . 1.24 Reet TIN PLATED WIRE WRAP Min. 200 Microinches Tin 

r RMRANGT AR Cold ma ee ey Part No. Description 1 10 100 
A pectin "99 1 } C8108_-—s 8pin wire wrap, tin..... .38 

LM341P-6... ; ras Reet, C8114 14 pin wire wrap, tin.... .50 

LM341P-12 .. . LM3915N._ wry C8116 16 pin wire wrap, tin.... .57 
LM341P-15.. . LM3916N. : ; ‘ ; C8118 18 pin wire wrap, tin .69 


ae othe C8120 20 pin wire wrap, tin.... .76 
x LM4: N ..1. ‘ 
LMS41P-18 ... J munca SLL C8122 22 pin wire wrap, tin.... .83 
geese —— C8124 24 pin wire wrap, tin 91 
LM7815CK a a C8128 28 pin wire wrap, tin... .1.04 
LM7805CT . ; “ C8140 40 pin wire wrap, tin... .1.42 
LM7812CT ..1. GOLD INLAY WIRE WRAP Min. 50 Microinches Gold 
LM7815CT ..1. Part No. Description 
LM78LOS5ACZ .41 §. C9108 8 pin wire wrap, gold ... . 
aeecs a cg114 14 pin wire wrap, gold .. . 
. C9116 16 pin wire wrap, gold .. . 
LM78L24ACZ_.41 c9118 18 pin wire wrap, gold .. . 
- ++ 1.05% 5 : LM7905CT ..1.27 § C9120 20 pin wire wrap, gold ..1. 
474LS192N ...1. A . . LM7906CT ..1.27 §. C9122 22 pin wire wrap, gold ..1. 
FALSIOGN «1.01 Be 3 Bee ee : — C9124 24pin wire wrap, gold ..1. 
1 LM7924CT 40 C9128 28 pin wire wrap, gold . .1. 


53 LM79LO5ACZ = 
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170 METALIZED 
POLYESTER 
CAPACITORS 
Price includes convenient 
divided plastic box with bin 





C9140 40 pin wire wrap, gold . 
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quick access. 

ASSORTMENT OF 15 

POPULAR VALUES 

-PANASONIC QUALITY 
DIGI-KEY “Working” "Pak Of Pak Of” 
Part No. 10 


E1104" : 
£1124 
£1154 zt S i ; 
£1184 5 a feng é 4 natives to tantalums in many applications. 
£1224 Py ae i 5 E 
"£1274 ; . . . . CAPACITANCE TOLERANCE: 20% 
£1334 : , . : : D.C. LEAKAGE CURRENT, MAX. 0.01 C V or 3uA 


Ee i : : : : All K-SERIES CAPACITORS We Carry Are Radial 


£1684 epee : Working 

£1824 : ; "13 DIGLKEY Cap. Voltage 

E1105 Part No. oc 100 Pak 1000 Pak 

ae 11.85 106.65 

£1155 12.42 111.82 

F298 1272 11462 
14.95 134.55 


E1275 

£1335 12.42 111.82 

£1395 13.00 117.00 
13.90 125.10 


E1475 

E1565 

E1685 12.11 109.01 

£1825 13.32 119.92 
14.28 128.58 

15.87 142.87 


£1106 2076.41 

E2103 eee 123.08 

E2123 : ; . 123.08 11.85 106.65 

£2153 015 =. 123.08 11.85 106.65 

£2183 12.42 111.82 
14.28 128.58 
16.16 145.46 


11.97. 107.77 
12.11 109.01 
13.00 117.00 
15.87 142.87 


11.85 106.65 
11.85 106.65 
11.85 106.65 
11.85 106.65 
11.85 106.65 
11.85 106.65 
12.11 109.01 
12.42 111.82 
13.90 125. 10 
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AN7810 . 

AN7812 

AN7815 
eee NSS - 
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16 200 nsec 16,384x1 D Ram 
Prime Parts As Low As $1.365 Each. 
RELIABLE, COST-EFFICIENT CONTA 


DESIG: 
Price Per Pak Of * 50 (Wire Wrap) to 50 (solder Tail) micro-inches gold inlay 
Part No. 8 32 128 512 * ever nickel diffusion barrier. 
15.12 57.12 215.00 806.40 STE ie | coer seener re C8725 Shey. 


15.12 57.12 215.00 806.40 ; * Bifurcated contact points. 
- * Preloaded, cantilever spring design. 
Price Each...... 1.89 1.785 1.68 1.575 ; © Contacts are user removable. 


i * MOTE — Dimensions below are the pin center to center measurement followed: 


NSC Dat B k |_by the distence separating the two pin rows. 
ata Books i eaeeenennteidinitig: chica tcecaatc-sa-cacie ae age ae 
H4 SERIES .100’x.200” 
EDGEBOARD CONNECTORS : 
Book Title foes. Wee Wee 8 10 Solder Tait 10 
1982 Transistor Databook ‘ 10/20 C6-10 . 37.60 C5-10 B 28.00 
15/30 C6-15 : 43.40 (C5-15 32.50 
1981 Logic Databook 4 17/34 C6-17 5 45.80 (C5-17 4 34.30 
1982 Linear Databook J 18/36 C6-18 5 44.40 C5-18 A 33.90 
20/40 C6-20 c 49.30 C5-20 ; 37.40 
22/44 C6-2z 4 53.50 C5-22 i 40.40 
Dacbookie ta: Byres (00 25/50 C625 5.95 57.90 C525 450 43.30 
ee 28/56 C628 6.30 61.40 C528 4.80 46.00 EW! x 
1880 Memory Book . 30/60 C6-30 4 62.60 C5-30 48.20 + poLvesTan 
1982 COPS Microcontroller 31/62 C631 6.70 65.70 C531 5.20 49.35 § capacitors - 
35/70 C635 7.80 76.30 C5-35 5.80 56.109 5... inides convenient” 
36/72 C6-36 4 73.60 C5-36 s 55.50 Bf divided plastic box with bin 
1979 Special Function Databook 009 40/80 C640 8. 84.10 C540 6. 61.70 ff guide for easy storage and 
NSC 800 Microprocessor Family 43/86 6-43 90.20 C543 6. 65.60 fick access. 
Handbook-1981 49/98 C6-49 10. 60 104.60 C5-49 J 76.80 | ASSORTMENT OF 15 
“950/100 C650 9.90 9830 C550 7. 72.10 ee enacouall aa 
Linear Applications Handbook . For Polarizing Keys Order P/N CR1164-2 $ .10/ea., $7.50/100 
M Applicati i fi im 
Pe en rere H4 SERIES .125” x .250” 


Business, Science and Industry : EDGEBOARD CONNECTORS 
1980 Audio/Radio Handbook ; Part No. Part No. 


Voltage Regulator Handbook-1982.. . . WireWrep 110 Solder Tat = 10 P ; 3 . t : é i . é 
Gu ae ON c3i0 206 ors | A 75.0 oo essa fa| Panasonic TSW Series 

C4155. 49.50 C315 3. 33.40 : : - - : 04 : ; “ i : 

1 1@) @ oD. Ge of Ones G1 Un oe ’ / C418 c 53.30 3-18 ‘ 35.90 : ; J Large Aluminum Electrolytic Capacitors 

e ae Ses C4-20 5. 57.10 C320 3. 38.70 ; f ; : j 





Snawalwn ne |e 











RIlIRVBBISSSS! 




















P800 
P801 


POIA| PON —|— HH 


| S8salseer: 


n= 
VA OP PWWN | ——|NWONO| & POND | |S ONOM|wwNrNnn|———-——|— 


=e 

















SNe 











ey eee 
» 





1 





SLOOP ON NS w= =< 
SreEmuwSwunNnamnnoe 











FISSR 


B90 | GORD mt | mm as me 
Ne 
o o 





FSR BSRGS|LSBLE|SSess socaelsreyelsryesslseses|Yeves | eesrysloResalesueelesyeslsRoselsReve | Keser Ssaae|Sysesl Pensa |sasSy|eesSs|eosss|eerscs 
i) 
“uw 


KREBORBIBVRSSIBRSSBl Bs 


1 St 
CI 











pone 





piel vo |. hha Seeee|) | Bolo ecNlepe o 
BBse| RVVSSSBBSNwal PBRBBe BEsalBBBSelaese 





A ; 
ADC1001CCN22.50 
ADC1021CCN24.75 





BESSSSEKSS|SSHKS|BASHH|S~SH|SRBlBRBS 











ADD3701CCN 8.26 


RACOSOOLCN 2.57, 
DAT0807L CN 1.95 
DAC0808LCN2.07 
DACOS30LCN6.85 
DAC0832LCN3.85 


DACI020LCN 10.70 
DAC1022LCN7.07 








1 25/C 1 25/M 00 / C4-22 6. ; C3-22 4. 40.90 
a . C425 6. i C3-25 4. 45.70 
C4-28 6. Y C3-28 4, 47.40 ae j i : : é : 

C430 6. ; C3-30 4, 48.60 rebate : i E 3300 $1.42 += $10.94 


Cap. Prices 
uF) 1 10 


19 69 9 | 69 G0 9 + a | es ON 








UNIVER READE C4-31 : ; C3-31 : 51.70 
WITH anmies poy “IN TIE POINTS __ C4-35 : C3-35 ; 59.10 


4700 1.70 13.08 
6800 2.25 17.32 
10000 . 21.76 
15000 : 31.00 


11.20 
13.70 
17.17 
22.61 
29.17 
37.53 


9.35 





C4-36 i C3-36 ? 59.10 
4-40 A ; C3-40 , 64.20 


BB: 





/ C4-44 i C3-44 : 72.50 
‘1 C4-50 C3-50 : 77.90 
or Polarizing Keys Order P/ NCRII64.2. $ .10/ea., $7.50/J00 


H4 SERIES .156” x .200” 
EDGEBOARD CONNECTORS 


The A P Super-Strips combine a power signal distribution system with o ‘Part No. 
matrix of 128 terminals, each with 5 tie points. The distribution system 1 Solder Eye 1 
consists of eight buses, each individual bus consisting of a line of 25 tie / o 2.55 23.80 C2-10 
points. All tie points are the solderiess, plug-in type of the same design used 
on A P terminal Strips and A P Distribution Strips ¥. 2.90 27.50 
923252 (Alloy 770 Terminols) $18.50 ; 3.03 28.28 = C2-15 
923748 (Goid-ploted Terminals) $33.95 - 3.27. 30.52 C2-18 


/ 2 3.69 34.44 
POWERACE s 4.25 40.40 C2-25 


- - 7 4. ae 41.72 
; ; For Po Order P/N CR1164-1 
NSC8I0N-1.22.69),_ "terrace oN dincbchem cen mncrccsens be ah 


DMB334N ...2.41} 
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RACTRONNC SARDWARS EIT CONTA: Fal a ‘ j i : g "t ; \e 152.95 1376.55 
190 2-St2/4 Mechine 100 4-3215/8 Machine 
owes Serews Pe ie. 


We piv iy bo py on = “to Bini 
S2NNS(BSERR SHES 


in 108 2-56 Mex Nets 
For faster ond easier prototyping They have built in power supphes fies eal 


- | Powerace 101 aoe . ’ . 000 6-22 Mer Mote 14 
Volume SEAEOND ea ‘| With plus-5 to plus-15 VDC adj power supply, No. 923101 $ 96.95 FER gee Sg piney f 5 ayer ah fe Bea Ne 
2 » * Powerace 103 a5) / E_F. JOHNSON SPACER KIT c= : Price includes convenient a 
Discount . : Triple-output power supply for digital & linear. No. 923103 $149.95 ' ermal ee ag t pe ee Cat. No. divided plastic box with bin 3050P-Kit 
Bg + Other equipment, too numerous to mention, available 100 6-3201/2 Machine Ma. & internal “Bre > SS ~/200-Kit guide for easy storage and “~a, ONLY 
: - bs ree ! Powerace 102 3 icp saaien ohn ABD a= oe Price includes convenient ASSORTMENT OF 150 quick access. 
Compare the Discount when 4 i__A digital lob including o logic probe & clock, Ng. 923) 02 $149.95 _ Somes 6“ antt.> Bl divided plastic box with bi warn aLuminuw ONLY 
r 0 Fe pacer ititots ASSORTMENT OF 14 


sts = CAT. NO. 1600 KIT wide for storage and SPACERS " 
comparing Prices 124] DIGLKEY Stocks Most A.P. Products stags CLL ee 29° | sein 














The Digi-Key volume discount and Service charges are simple to apply. Most items sold by Digi-Key may be combined for a volume discount. Items that are not discountable are identified ‘by the SERVICE CHARGES VOLUME DISCOUNT 


suffix-ND following the part number. After writing your order, total all of the discountable items and apply the appropriate discount. To this subtotal, add the non-discountable items. Then add 
the hahdlir charge. We pay all shipping and insurance to addresses in the U.S.A., Canada and Mexico when payment accompanies order 0.00.5 9-99... Add $2.00'% oe sae ° 
; , 2 eae $ 10.00-$25.00 Add $0.75 $ 100.00-$249.99 ....Less 10% 
WHEN ORDERING BY PHONE, CALL: 1-800-346-5144 (Mn., Ak., Hi., call 218-681-6674) By mail send your order to: DIGI-KEY, Highway 32 South, Thief River Falls, MN 56701 $ 25.00-$49.99 . Add $0.50 $ 250.00-$499.99 ... . Less 15% 
‘You may pay by check, money order, Master Charge, VISA or C.0.0. DIGI-KEY GUARANTEE: Any parts or products purchased from Digi-Key that prove to be defective will be $ 50.00-$99.99 . . Add $0.25 $ 500.00-$999.99 ... . Less 20% 
replaced or refunded if returned within 90 days from receipt with a copy of your invoice $100.00 & Up No Charge $1000.00 & Up Less 25% 








DIGI-KEY 


CORPORATION 


TOR * PANASONIC * QUALITY — Name brand products from nationally recognized. manufacturers. CHEMICALS * 1 7 Aas % UNG, iS 


+ BISHOP GRAPHICS * N. At 
MOLEX @" AAV dt SERV, nt tro. FRUUMENTS © ITT © AP PR master charge 
MACHINE UNGAR © OC CHEMICALS © ICE — Computerized order processing and inventory control. . Ne ode CheMicers 6 ARIES | Gar 
Seeaa ATIONAL SEMICONDUCTOR ® PANASONIC * AL ex 

DIG! KEY DIGI-KEY — DIGI-KEY — DIGI-KEY — DIGI-KEY — DIGi-KEY — DIGI-KEY — DIG/-KE'™ : . 5 p DIGHKEY OIG!) KEY - DIGI-KEY OIG! KEY © DIGI-KEY — DIGL KEY  UIGI-KEY 
OIG! KEV DIGI. KEY — DIGI-KEY — DIGi-KEY — DIGI-KEY — DIGI-KEY — DIGI-KEY — DIGI-KE : DIGI-KEY OIG! KEY felted OIG! KEV DIGI-KEY — DIG! KEY DIGI-KEY 


SILICON RECTIFIERS iona ae Pa LF a eerremmeer ce | ( Q)\ “cat 
IT ZENER DIODES Semiconductor ; : res asiies> S21" 4831 weno 3698.68 a a wares Se 


MA1026 Time-Temp. Clock Module! ae 1.44 12.00 108.00 TERMINATION JUMPERS RS1636ND 6.19 55.06 509.37 4680.78 


R517-6-ND 5.51 48.99 453.19 4164.49 
Giant .7 Inch 4-Digit LED Display = Ae sEaA sto - = SOCKET COMME STOR LE MINATION 26 R517-18-ND 6.36: 56.58 523.38 4809.47 BMS ate mich ica AOU ay 
© F° and/or C° and virtually any number of BOSONS eg a ee i : : ; a wax = : R517-36-ND (7.64 67.96 628.66 5776.94 4 Color MIL-W-16878D Type B - 600 Volt - 55° to . 105°C 
Se aa : i i pee R518-6-ND 6.97 61.96 573.13 5266.68 

25 : R518-18ND 8.08 71.88 66491 611005 - a. DIGHKEY Part Me. Price 
*s White Black Green _—Red 100 Ft, 
R518-36-ND 9.76 86.76 802.58 7375.11 
R519-6-ND 8.19 72.83 673.73 6191.06 WIOOW-ND W1008-ND W100G-ND WI100R-ND 7.32 
R519-18-ND 9.50 84.50 781.69 7183.18 WIDIBND WIOIGND WI0IRNO 6.01 30 
R519-36-ND 11.47 102.01 943.64 8671.36 W102BND WI02GND Wi02RND 5.71 28 
R520-6-ND 10.22 90.89 840.77. 7726.07 W103BND WI03G-NO WI03RND 5.90 26 
R520-18-ND 11.86 105.48 975.73 8966.22 WI04B-ND WI04G-ND WIO4RND = 5.82 
A520-36-ND 14.32 127. — <——— 17 10826.45 W105B-ND WIOSGND WIOSRND = 6.37 
= — SS WI06B-ND WIO6G-ND WIOGRND 8.03 
sb re oan os 1 feo oc on oe] WIO7BND WIO7GND WIO7RNO 8.35 18 
X = CARD EDGE CONNECTOR TERMINATION RO346ND bose comer 32.23 spol 20274023 W108B-ND WIO8G-ND W108R.ND 10.90 
“ “ R335-6ND 4.45 39.60 366.31 3366.17 : whee. ND AS ‘NO_Wi09R: a aa 

1H =R336-6-ND 5.09 45.29 418.97 3850.07 
1H =-R337-6-ND 5.91 52.59 486.53 4470.83 
1H A338-6ND 7.71 69.59 634.49 5830.49 


















7800-330-2 144 


in Mn., Ak.. Hi. Call 218-681-6674 
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* 50/60Hz line frequency operation 
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H i Instruction included 
with all orders 

Typical Rapkestena include: - 

Clock Radio Timers, Alarm Clock, Desk Clock, TV ca 












































4 Color MiL-W-76B Type MW - 1, 000 Volt - -40° to 80°C - 









































































































































































































































































































Stereo Timer, Instrument Panel Clock, Digital Ther- STV oad Price 
mometer and much more. = gg MJE3439....... aA : ; —— “3 1H R339-6-ND 10.00 88.96 822.88 7561.688 fascia 'ticd 
Cat. No. Description... Pkg. 10 100 1000 10,000—PartNo. Description Thy PP aoe Bataan et oe ‘ ; : 82 Con amare ne Fe 8 Pr in R341 BND 11.86 10543 975.28 8962.06 FATE am pee sere ey es 
1N4001 1 AmpS0PIV ...00-41 .80 7.00 60.00 540.00] MA1026M MA1026 clock module only ......... $27.79 ean ee Ca) tacts Style Part Me te eee ey ay Siiitw. eallehl Witten: REL te 
1N4002 1Amp100PV 00:41 .80 7.00 60.00 540.00 J MA1026P Digi-Key switch panel kit (P.C. 11.95 IMJE520...... ee ee: gefio s R300N0. 115 1026 98.90 2H WIJ2WND WI12BND WII2GND WII2RND 6.32 20 
Bee ane snes otal ad ene eae eae ape Pagel mo aes aR ad 2 Ng SE S8ie Ss RIOIND © 1.401252 -115.81 10 2H R4236ND 3.20 28.45 263.24 2419.01 PWI13WND WI13BND WI13GNO WIISRND 8.41 __18 
1w4005 1 Amp 600 PIV 0041 1:00 900 7400 Cee hank, ence? Te A. Es Ee SS (Raeew 161 14.32 132.46 20 2H (RAZ46ND = 3.98 35.43 327.80 3012.23 Multiconductor, Solid, PVC Insulated Cable 
ip : . . tiometers, instructions). ake x R é : 20 S$ R303-ND 186 1656 153.18 26 2H = R425-6-ND 4.98 4435 410.27 3770.09 P 5 Ti 
1N4006 1 Amp 800 PIV ..00-41 1.00 9.00 80.00 720.00 110 VAC transformerfor MA1026M ... 3.10 BMJE722........... : i Y 26 S$  R304-ND 243 «2160 199.80 34 2H R426-6ND 614 5464 50542 4644.48 Color Coded - Gray Jacket - Tinned Copper Conductors 
.1N4007 1 Amp 1000 PIV 00-41 1.50 12.00 100.00 900.0¢ Alarm buzzer for MA1026M.......... 36 BMJE803.......... : i 7 : , 6: ; f z : Price Per Roll 
f 57934 S$ R305-ND 315 28.00 259.00 R427-6-ND 7.00 62.29 576.23 5295.16 rice Per 
1N4148 rset D041 60 5.00 32.00 276.60 MA1026M, P,T,B ..... Bhi gertagce 42.95HMPFI02 ........... j ‘ } 40 S$ R30B-NO 373 3320 307.10 8.78 78.09 722.37 6638.07 | DIGILKEY 1,000 Mo. Of Conductor Voltage 
witchin 7 4 ? ia id nf i 
(INSTA equi.) é For additional sensor units, you willneed: gg MPsddd’A........ : . . 50 S R307ND 4.65 41.40 382.95 3519.00" Part Wo: 100 Ft SOO Ft Ft Cond. = — — 
ITT SILICON ZENER DIODES M3342. Temperature Sensor.............-. A bytes Aerie Olio Pp RaOOND 101 9.00 83.25 765.00 - OXI: 1827. | SONS TORS 2S 
K4A32 > “ROD chmPbtentiometer SL. "32 FMPS2907A........ : : Y ~~ iar tos toa? ae R521-6ND 7.41 ~ 65.91 609.74 5603.03§ WI41.X.ND 35.04 121.94 231.00 2 18 1 300V 
Baer coo. | 4 302PB__Normallyopen SPST Switch ‘66 MPS3392 ......... ‘ os? aes 132 1352 12506 1149209 26 3H RS2Z6ND 8.39 74.59 689.99 6340.49 WI42XND 37.58 145.89 306.89° 3 18 1 300V 
f 20 1000 : De SWREN 2 0 tne 7" Spe iaag. ko cote : ‘ s : ; : “OR 34 3H RS23-6-ND 10.34 91.96 850.63 7816.68) W143-X.ND 50.67 190.79 363.15 4 18 1 300V 
34 P R&O3-ND 1.86 1656 153.18 1407.60 4p eioaoee. 1208. 10733 © bolas 
“Programmable” Clock Modules | SseeiiaEEE j : 00 R 0 6p R4O4ND 211 18.82 174.08 1599.70) 69 RS256N0 1508 13389 “285, Bebe Multipair, Individually Foil Shielded Cable 
: 0.7" or 0.84” Red 4Digit LED Di i ‘ " ‘ 50 P  R405-ND 265 23.60 218.30 2006.00 —— M UL2464 CSA Certified - Wire - -20° to .80°C - 300 Volts” 
: pewhes: - eid Senn a ee 5 : : ; es [OND 22 AWG-7/30 - X = Number of Feet Per Roll 7 
Catales = 8 at User Propratmmable Rog fm MPS BON). 20 xX  RSOOND 236 21.00 194.25 1785.00 +7130 - 
Sushet_ Description ° Pree’ 10 12.or24hourdiplay na ey MB SSOSRAS Se 26 X RS01.-ND 285 23.60 21830 2006.00 ft OIGEKEY Price Per Roll Wo. of Nom. 0.0. 
—s — fait y 34 X R502.ND 3.26 29.00 268.25 2485.00 tele Part No. 100 Ft. SOO Ft 1,000 Ft Pairs inches 
1N5226B 3.3 V 5% SOOmW Zener (1N746A equiv.) .24 1.80 §° 50/60 Hz line frequency 40 X R503-ND 380 33.80 312.65 2873.00 Style 2 4 87 2 316 
1N5227B 3.6 V 5% SOOmW Zener (1N747A equiv.) 24 1.80 Fixed or flashing dot (colon indicator) SOX _AS04ND 37a 42.20 390.35 3587.00 W170-X-ND 39.44 139.94 279. a 
{1N5228B 3.9 V 5% SOOmW Zener (1N748A equiv.) 24 1.80 Display; hours and minutes, minute and seconds, alarm Fc NS A ch cs tat, =P W171-X-ND §2.03 185.63 371.27 331 





3 
W172-X-ND 64.43 240.30 480.57 4 360 
6 































































"IN5229B 4.35% SODmW Zener(IN749A equiv) .. .24 1.80 §_ time, and sleep time 4 Se 

41N5230B 4.7 V 5% 5OOmW Zener (1N750A equiv.) 24 1.80 §° Battery back-up in case of power failure Aeneas : q . . A Style 4 W173-X-ND 103.86 388.14 776.27 431 
—— = © Typical applications include: clock radio timer, alarmgTiPtl2...........- : F . . 1A RIOSIEND «8213 19.01 175.87 1616.19 ——-———9) W174-X%-ND 121.85 526.50 105300 9 .500 

1N5231B 5.1 V 5% 500mW Zener (1N751A equiv.) .24 1.80 f clock, desk clock, instrument panel clock, and many TIP117...........- : ; : . 14 1A RIIOBEND «2.78 24.73. 228.80 =. 2102.56 W175-X-ND 145.50 626.25 1252.50 11 551 

1N5232B 5.6 V 5% SOOmW Zener (1N752A equiv.) .. .24 1.80 more. Ree aa © b : 16 1A R31136ND 3.18 28.33 262.05 2408.05) ae WI76-X-ND 192.39 831.00 1660.50 15 606 

1N5233B 6.0 V 5% 500mW Zener 24 1.80 > ig ee earan Laehs MIG, EL RIeay eee i ; 3 20 tA R3I236ND 3283 34.06 315.12 2895.79 St WI77-XND 251.03 1080.00 2160.00 

}1NS234B 6.25% SOOMW Zoner(1N753A equiv) 24 1.80 | —_—_ A020 — 0.88 INCH HIGH DIGITS —_ Pee eee 00426 1A ABIZ36ND 499 4436 410.96 370.945 [S]}-—— WI7BXNO 362.79 1649.42 3299.15 

1N52358 8.8 V 5% 500mW Zener (1N957B equiv.) - ay OA ie 8D WHR tanrns GIR DOOE MErS EreEEN Sree beans) (05/8 0b sien rape F ‘ . . 34 1A R31436ND 649 57.76 534.33 4910.11 8 W179-X-ND 704.25 3202.35 6406.49 















!MA1020M_MA1020 Clock Module only......... $17.55 40 1A R31636ND 7.67 68.21 630.99  5798.368 Style 8 AAuiticondiicte, 















































































































































































































1ws2a68 1505 shan ena equiv.) a 1.80 fa1020P Digi-Key switching panel (includes... 7.95 = 50 R317-96MD 958 85.17 7239.45] Gate Car Chak, Weir toe Tak eae a 
1N52388 8.7 V5% SOOmW Zener ee oe oe Siriwesint e apa Ranta cee oS Ege : “DAP ce — SESE =|" "Conductor 22 AWG-7/30 — X = Number of Feet Per Roll 
1N5239B 9.1 V 5% SO0mW Zener (1N9GOB equiv.) 24 1.80 snsformerfor MA1020M.. 3.10 MTIP32C ........... : . ‘Style 0 DIGI-KEY ~~ Price Per Roll Wo. of Nominai 0.0. 
MA1020T 110 VAC Transformer for MA1020M.. 3.10 10. 2A R406-36ND 199 17.75 164.22 1509.09) rice Far he OBE ORR 0+ 
1N5240B 10 .V5% S0OmW Zener (INQ61B equiv)... .24 1.80 Fiyjaig208 Buzzer for MA1020M alarm output... 3.36 20 2A R407-36ND° 3.18 28.34 262.21 2409.58 a ny Part Wo, _—*100°Ft._500 Ft. 1,000 Ft. Cond. Inches mm 
1N5241B 11.5% SOOmW Zener (1N962B equiv)... .24 1.80 WMA1020K MA1020M,P,BandT............. 30.95 26 2A R408-26ND 408 36.28 335.62 3084.14) Dot Indicates Pin 1 WI20XND 9.70 3440. 56.70° 2 164 4.17 
1N5242B 12V 5% SOOmW Zener (INQB3B equiv)... 24 1.80 34 2A R4OS93GND 5.21 46.32 42851 3937.71) <— WI21XKND 11.47 42.22. «69.60 «3.169 4.29 
1N5243B 13 .V.5% SOOmW Zener (INSB4B equiv). 24 1.80 |, —_—_ M#A1023 — 0.7 INCH HIGH DIGITS 40 2A RSI036ND 605 5383 497.98 4576.06 nee is Cable —— Ininches — Bwi27.x.ND 15.31 57.69 101.00 4 194 4.93 
1N5244B 14. V 5% SOOmW Zener 24 «1.90 PCat. No. Description pa cae ___ Price 50 2A RAII-36ND 757 67.37 623.17 5726.45 COP- Style Part ay Shitee oi ao009 W123XND 18.11 68.80 11340 5-199 5.05 
152456 15V 5% S0OmW Zener (1NSB5B equiv). .24 1.80 J MA1023M MA1023 Clock Module only ........ $11.70 = ne SE ee = ie “ee as ee ao 2 wi2hits 2781 io9.70 17434 8 208 at 
ee ae ———— MA1023P Digi-Key switching panel (includes... 6.95 ~ eer nas 5 Shae aren 3 eee apes Oak ; 
1N5246B 16V 5% SOOmW Zener (INS6GB equiv)... .24 1.80 Pc bens. Aorta ne teem tb a 20 3A RSOS36ND 433 38.50 : 327.188 14 R102-12-ND 181 16.12 149.14 1370.540 wi26XND 3458 10328 20655 8 224 5.69 
1N5247B 17 V 5% 500mW Zener 241.80 , 26 3A R50636ND 5.21 46.36 c 3940.94 14 R102-18-ND 2.04 18.16 168.03 1544.110 W127-X.ND 38.31 125.03 250.05 9 .249 6.32 


instructions. } 
MA1023T 110 VAC Transformer for MA1023M. . 3.10 
MA1023B Buzzer for MA1023 alarm output. 
MA1023M, ©, B and T 






Standard Resistor ‘Values from 10 to .1.00M ohms 
: STANDARD RESISTOR VALUE TABLE 


STANDARD RESISTOR VALUE (E 96 Senes 


1N5248B 18 V 5% 500mW Zener (1N967B equiv.) 24° =1.80 
1N5249B 19 V 5% 500mW Zener 24 = 1.80 
1N52508 20 v 5% 500mW Zener (1N968B equiv.) 24 «1,80 


1N52518 22 v 5% 500mW Zener (1N969B equiv.) 24 1.80 
1N5252B 24 V 5% 500mW Zener (1N9708 equiv.) 24 = ©1.80 
1N5253B 25 V 5% 500mW Zener 24 «1.80 
1N5254B 27 V 5% 500mW Zener (1N971B equiv.) 24 ~=«1.80 
1N5255B 28 v | 5% 500mw Zener 24 1.80 


1N5256B 30 Vv 5% 500mW Zener (1N972B equiv.) 24 1.80 
ING2 aU a8 bg 5% abo Zener che equiv.) . .24 


34 3A R507-36ND 661 58.76 ‘ 4994.948 14 
40 3A RSOSIGNB 7.74 66.81 r 5849.368 14 
50 3A RS1036ND 967 85.97 795.22 7307.45 14 


cron] § 14 


10 18 R3I96ND 247° 21.97 20329 1868.138 '4 
10 18 R3IS1BND 280 2489 230.29 2116.28 14 
10 18 R3ISIBND 3.29 29.27 270.78 248.209 '4 
14 1B R3206ND 3.04 27.08 250.50  2301.979 14 
14 18 R32Z0-18ND 3.50 31.16 288.28 2649.11 14 
14 18 R320-36ND 4.19 37.25 344.61  3166.76§ 14 
16 18 R321-6ND 3.48 30.97 286.51  2632.878 14 
16 18 R321-18ND 4.01 35.64 329.71  3029.82§ 14 
16 18 R321-36ND 479 4265 394.51 3625.258 44 
20 18 R3226ND 405 3603 33338 3063.238 44 
20 18 R322-18ND 4.71 41.87 387.33 3559.29 44 
20 18 R32236ND 5.69 50.62 468.30 4303.38 44 
26 18 R3235ND 528 4699 43469 3994.49 44 


R102-24-ND 2.27 20.20 186.92 1717.68 
R102-36-NO 2.73 24.29 224.70 2064.82 
R104-6-ND 1.58 14.08 130.25 1196.97 
R104-12-ND 1.81 16.12. 149.14 1370.54 


W128-X-ND 42.88 145.50 291.00 10 259 «6.58 
W129-X-ND 48.41 165.38 330.75 12 279 7.09 
W130-X-ND 76.00 254.48 §0895 15 304° 7.72 
W131-X-ND 96.28 328.80 657.60 20 324 8.23 


R104-18-ND 2.046 18.16 168.03 1544.11§ W132XND 106.94 411.75 823.50 25 364 9.25 
R104-24-ND 2.27 20.20 186.92 1717.68 W133-X.ND = 113.06 472.50 945.00 30 379 9.63 


R104-36-ND 2.73 24.29 224.70 2064.92§ W134-XND 150.08 625.50 1251.00 40 439 (11.15 
W135-X-ND 176.63 783.00 1566.00 50 500 12.70 
R106-6-ND 2.93 26.12 241.62 2220.378 wise yup 286.12 1217.24 2386.94 


R106-12-ND 3.16 28.16 260.51 2393.94 
R106-18-ND 3.39 30.20 279.40 2567.51 See Your FREE DIGLKEY 

R106-24-ND 3.62 32.24 298.29 2741.08 Twisted Pair, Solid, Comm 
R106-36-ND 4.08 36.33 336.07 3088.22 22 AWG Color Coded * Gray et - UL2576 - 


RIOB-6ND 2.93 26.12 241.62 2270.37) show nl — = — 
-12- : : 51 : : rice Per 0. : 
oe ee a) aan ser ee. 100 FL SOO FL 1,000 Ft. Pairs Cond. 
R108-24-ND 362 32.24 298.29 2741.08 W150: a1 3030 6061 1 2 
R108-36-ND 4.08 36.33 336.07 3088.22 Wi51-. 1647 5851 98.00 









































31.6 
32.4 “| 


178 
10.2 13.7 18.2 24.3 
10.5 14.0 18.7 24.9 
10.7 14.3 19.1 25.5 0 45.3 64 80.6 
11.0 14.7 | 196 26.1 
1.3 15.0 20.0 26.7 
W5 16.4 20.5 27.4 
1.8 15.8 | 21.0 28.0 
12.1 | 162 | 21.5 28.7 
12.4 16.5 22.1 29.4 
12.7 16.9 | 22.6 30.1 40.2 53.6 5 63 
13.0 17.4 | 23.2 30.9 


10.0 





13.3 23.7 





































National Semiconductor MA1032 Clock Module 
* One year use on a 90mA hour battery (typ. us e 
* Buffered alarm and sleep outputs 















































































150 Volt 



























3AG “NORMAL-BLO” FUSES « 


DIGI-KEY ‘Amp. Price 
100 

















































































1,000 
































































2 

Wok ods 206.00  926.00/M How To Order: Take any Standard resistor value} 25 18 A323-18ND 614 5458 50488 4639.47 21.35 81.54 13440 «3 6 
FIOI-ND ........ 11.00 165.00 741.00/M (2.32K) and add an “’X"’ (2.32KX), this is the DIGI-KEY part 25 18 832336ND 742 8596 610.16  Se06.9a§ '4 att sept = ae poten pet x 2817 10101 17790 4 ~« 8 
F102-ND ........ 4.00 60.00 270.00/M i number. Order by quantity and price listed below. 34 18 RI246ND 685 60.96 56388 5181.68§ '4 10-12- < pda tpt ee xX 31.23 106.95 21399 5 10 
'E103-ND ........ 4.00 60.00 270.00/M PS Gestaas iaccios 100 for 1000 for 424 (18 RG2418ND 797 7088 65566  6025.059 14 SEN SO ik ee ee: 35.04 11828 23655 6 12 
F104-ND ........ 4.00 60.00 270.00/M * Backlighted display [L% Watt 1% Metal Film | 50¢ $3.90 $30.00 34 1B R32436ND 7.39 «(65.76 608.33 5590.11 R110-36-ND 4.08 3633 336.07 3088.22 Xt 50.69 176.93 35385 9 18 






40 18 &325-6-ND 8.12 72.23 668.18 6140.06 
40 18 R325-18ND 943 83.90 776.14 7132.188 16 
40 18 R32536ND 11.40 101.41 938.09 8620.368 16 


4.00 60.00 270.00/M 
4.00 60.00  270.00/M 
4.00 60.00 270.00/M 


63.95 228.00 456.00 11 22 


71.98 257.33 © $14.65 1326 
R112-12-ND 1.93 17.21 159.19 1462.85) x. 8667 30473 60945 15 30 





* 12 or 24 hour time display For large quantities and prices as low as $9.25/M, contact 


DIGI-KEY. 


R112-6-ND 1.67 14.87 137.60 1264.46 



















Cat. No. Description 









































F108-ND ........ 4.00 60.00 270.00/M Baaretdirs 50 18 R3266NO 1013 90.09 83337  7658.079 16 R112-18-ND 2.19 19.54 180.80 1661.41 070 is ee SS 
FI00-ND ........ fe Bae WMI Tae Sache ie Ane ee iad ahetee AS 50 18 R326-18ND 11.77 108.68 96833  8898.22§ 16 R112-24-ND 2.46 21.88 202.39 1859.80N wie. 10970 38100 76200 19 38 
FI0-ND ......... Ae OE WOROOR AS a syesn: an KOON C and Ahatli. ea i 50 18 A32636N0 1423 12657 117077 _ 10758-45416 R112-36-ND 2.98 26.55 245.58 2256.750 wigrx. 111.99 462.75 92550-2346 
FIZ-ND 2.42 36.30 163.00/M ied Bas ea dha ap SE 2B Pcs connector | [pce connector | 16 R114-6-ND 1.67 14.87 137.60 1264.46 123,20 528.00 1056.00 2754 
ape eo : ae aan 12. ‘93 17.21 159. oan 
END... 242 36.30 163.00/M LesBB hig Ds Sno Rs mesa ABS nals i028 AAIZEND 218 1945 17999 165401 Jc R114-12-ND © 1.93" 17.21- 159.19 1462.85 See Your FREE DIGI-KEY Catalog For Color C 





R114-18-ND 2.19 19.54 180.80 1661.41 
R114-24-ND 2.46 21.88 202.39 1859.80 
R114-36-ND 298 26.55 245.58 2256.75 UL and CSA Accepted - Flame-Retarded 
R116-6ND 3.30 29.41 272.09 2500.36 Salf-Extinguishing - Non-Dripping 
R116-12-ND 3.57 31.75 293.68 2698.75 Price Per Roll Minimum Maximum 


Rated Ambient Temp. 


10 28 R41218ND 251 2237 20698  1902.048 4 
10 2B R4I2Z36ND 3.00 26.75 247.47 274.098 46 
0 28 RSI36ND 2.76 2459 22753 2090.83 
20 28 R4IZ1GND 3.42 30.43 281.51 2586.99 16 
20 28 R4IZ36ND 4.40 39.18 36248  3330.989 16 


2.42 36.30  163.00/M Shri le Tubing, Polyolefin: Black 
1.24 18.60 84.00/M 
1.24 18.60 84.00/M 


1.24 18.60 84.00/M 















| Operating Temp. Range “55°C to + “185°C 


| [Resistance Range 222 10 5 Ma 


f 12 VDC — Ideal for Car, 
Van or Boat! 

























* 270° Swivel Mount 


Inlaid Walnut) 








| Resistance T olerance 
















F118-ND ........ 1.24 18.60 —-84.00/M Chroma Take Be: | I [Series ) : a a 
FII9-ND ........ 1.24 18.60 84.00/M tell a ‘ 1 26 28 R4146-ND 3.46 30.83 285.21 2620.89 8 16 R116-18-ND 3.83 34.08 315.29 2897.31 DIGI-KE Supplied 1.D. Recovered 1.D. 
FI20-ND ........ 1.24 18.60 84.00/M Adel Jer Ca, Yen’ 9 mensions: 26 28 R41418ND 4.32 3842 355.40 3265.8791 16 R116-24-ND 4.09 36.42 336.88 3095.70] Part Me. SFt 10 Ft SOFt 100Ft inches inches 









R116-36-ND 4.62 41.09 380.08 3492.65 





or Bost! 
3-$/8°x2-3/16" 












WI80-ND 2.51 4.18 1883 3348  .046 023 
Wi81-ND 2.67 4.45 20.05 3565  .063 O31 





Style 26 28 R41436ND 5.60 49.80 460.68 4233.34 16 





1.24 18.60 84.00/M xw ae 
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o 
JoveonsuS SSR SBS ISRR Sr eRSRS 2 I 

8 

8 
























































1.98 29.70 134.00/M Tollx 2.1/8’ Deep! Length (L) 65-04! 95; 34 28 R415-6-ND 428 38.08 352.24 3236.88 8 16 R118-6-ND 3.30 29.41 272.09 2500.36 

FIQOND.. 5.5. 1.98 29.70 134.00/M Qvick ond Eoty to Boyt + —— H 34 28 RSISIBND 540 43.00 444.02  4080.258 16 R118-12-ND 3.57 31.75 293.68 2698.75§ WI82ND 3.03 5.05 22.75 4040 .093 046 
F124-ND ........ 1.98 29.70  134.00/M Pain } Ek cace TH EL ocslee 02 | 34 28 RS1S36ND 7.07 62.88 581.69  5345.31816 R118-18-ND 3.83 34.08 315.29 2897.31 WI83NO 3.20 5.35 24.07 4278 125 062 
F125-ND ........ 2.14 42.80  321.00/M TE fonts) +5 sR Sea mie r 40 28 RSIGGND 489 43.47 402.15 3695.46 16 R118-24-ND 4.09 36.42 336.88 3095.70§ WI84ND 3.90 6.50 2922 5194 187 093 
F126-ND ........ 2.74 41.10 185.00/M Wire | Diameter ia) 06 a: 40 28 R41G18ND 6.20 55.14 510.11  4687.588 16 R118-36-ND 4.62 41.09 380.08 3492.65 sb 5 ee “ a . eh “7. 

7 : a 40 28 R&IG36ND 8.17 72.65 672.06 6175.76 e - : f d : ; : 
— Sac =—— ath Cones fm Ravine SO 28 REI7SND 6.13 5449 50407 4632.079 56 0 PIZO END 80 ot oe Deon 7e 4 WI87ND 6.201033 4649 8265 500 250 
—1.0 9.1 -82 750 -6.8K —62K -S6OK 950 28 A4I7-18ND 7.77 69.08 639.03 5872228 1¢ =~. 120-18-ND 3.83 34.08 315.29 2907.31 W'S8ND 8.28 13.80 62.10 110.40 -.750 375 
Price —1.1 —10 -91 820 —7.5K —68K -620K 950 28 A417-36ND 1023 90.97 841.47 7732458 1g 4 ~—120-24.ND 4.09 36.42 336.88 3095709 W'89N0 11.61 19.35 87.09 154.82 1.000 500 
3mm, 4mm, 5 mm; Round, Rectangular Arrow = § _}2  —11 100 -—910 -82K —75K : —- a =r TEND TCE] : : : ZF WI90-ND 20.83 34.72 156.22 277.73 1.500 750 























Part No. Rtg. 5 100 1,000 16 0  R120-36-ND 4.62 41.09 380.08 3492.65 


20 38 RS11-6-N0 5.05 4491 415.49 3818.03 § 24 2  R122-6-ND 2.63 23.38 216.28 1987.47 
20 38 RSIT-18ND 5.70 50.75 469.47 4314.09 § 24 2 > =R122-12-ND 3.02 26.88 248.67 2285.14 
20 38 RSII-36ND 669 59.50 550.44 5058.18 § 24 2  R122-18-ND 3.41 30.38 281.07 2582.81 
26 38 R512-6-N0 5.73 5099 471.69 4334.49 § 24 2  R122-24-ND 3.81 33.88 313.46 2880.48 


W191-ND 28.74 47.90 215.58 383.25 2.000 1.000 
W192-ND 45.54 75.90 341.54 607.18 3.000 1.5000 
W193-ND 66.35110.59 497.66 —- 4.000 2.000 


Adhesive Wall Shrinkable Tubing: Black 
“ MIL-1-23053/4B Class 2 - Flame-Retarded 





—-1.3 -—12 -—110 -1.0K —9.1K —82K 
—1.5 -—13 -—120 -—1.1K —10K -—S91K —820K 
—1.6 -15 -—130 -—1.2K —11K —100K —910K 
—1.8 -16 -—150 -—13K —12K —110K —1.0M 

2.0 18 160 1.5K 13K —120K —1.1M 











































Part Price ‘Size 
No. 10 100 MM 























































































































































































































































































































































































































testes . : ; . Red Diffused P300 2.20 19.50 5° 22° —2 180 —16K —15K —130K —1.2M§25 38 ASIZ1BND 659 5858 541.88 497947824 2  R122-36-ND 4.60 40.89 378.25 3475.82 ce gt ; 
-4 we Red Clear P301 2.20 19.50 5 24 —22 -—200 —18K —16K —150K —1.3M—§26 38 A512-36N0 7.87 69.96 647.16 5946.94 8 94 4  R124-6-ND 2.63 23.38 216.28 1987.47 Ext - s 
Green Clear P302-2.20 (19.50 5 27 —26 —220 —20K —18K —160K —1.5M 934 38 RSIZ6ND 7.08 62.96 582.38 535168854 4 R124-12-ND 3.02. 26.88 248.67 2285.14 Price — cv 
ena Green Diffused P303 2.20 19.50 5 3.0 —27 —240 —22K —20K -180K —1.6M 924 38 ASIZIGND 6.19. 72.88 67416 6195.05} 24 4 R126-18-ND 3.41 30.38 281.07 2582819 DIGINEY = Pee — ee" 
serene . BE : . Amber Clear P304 2.20 19.50 5 33 —30 —270 —24K —22K —200K —18M 934 38 ASIS36ND 987 87.76 81181 745994854 4 R124-24-ND 3.81 33.88 313.46 2980.48) Patt Me inches 
vette . ; : ; Orange Clear P305 ea Le : —3.6 -33 -300 -—2.7K —24K —220K —2.0M §40 38 ore a Lape lad pba 24 4 R124-36-ND 4.60 40.89 378.25 3475.82 W200-ND 9.29 = = 
ee Orange Difused F307 220 1950 5 T3330 I BOK 22M LED J aelagead 1134 10261 ainta arzzabf% 6 RIZSSNO 496 49.26 400.17 3677271 Woop a2 49.78/20 © 500280 
Ee i a ES 2 50 38 RSI56 i R ; ; : : ¥ $40 Ww203- é i 2 375 
fect, Fae 22 teB0 og. hn oat oe it oa eee ata gostzzy 2 8 RIZEIBND 565 50.28 4e4s6 azrzei] WOEND 58 SSieia i000 00 
20 19.50 3 ; 3k z = 50 38 5153 17 1185.57 108944524 = 6 R126-24-ND 6.04 53.76 497.35 4570.28 : . 4.500 750 
Amber Clear P310 2.20 : —5.6 -—51 —470 -—43K —39K -—360K —3.3M 950 38 A 36-ND 14.41 128.1 57 - ‘ W205-ND 33.18 132.70/20 ‘ z 
Red Clear P311 2.20 19.50 4 62 -86 —510 —47K —43K 300K -36MI Cfo 24 6 _-R126-36-ND 6.83 60.77 562.14 5165.62 
Green Clear P312 2.20 19.50 4 —68 —62 —560 —51K —47K —430K —39Mq- = [PCB cor 24. 8 RI286-ND 4.86 43.26 400.17 3677.27 
aus ace sre Amber Diffused P314 2.20 19.50 4 75 68 620 5.6K 51K 470K —4.3mq°0 C R328-6-ND 2.33 (20.71 191.65 “4761.11 24 8 R128-12-ND 5.26 46.76 432.56 3974.94 
teeeeeee : . 5 : Red Diffused P315 22 poe a Packet —8.2 75 680 6.2K —56K -—510K —4.7mM§'0 C R32618ND 265 23.63 218.64 2009.14 a : Paeetion Het - oe pony pinoy ks 
RCE ee a 5 t i 2 le 4 ee : 18 2 A is f 3 -24- ls . +f fe i 3 i 
sdagt Artie ooeusad Pai? 312 26.00 3x5 Rectangle prt pre eo. wits gtd after thei 2p ¢ ante iar $031 ont ert 24 8 R128-36-ND 6.83 60.77 562.14 5165.62 | DIGI-KEY panacea Supplied 1D. arena LB. 
Red Diffused  P318 2.20 19.50 4x4.5 Arrow] ONMS value for AW and an HI for *W resistors. _i 20 C R3231BND 4.06 36.15 334.42 3073.09 24) SR130-6-ND 4.86 43.26 400.17 3677.27 Part Ne. 10 100 1,000 inches__—_—nches 
piiiawcs: : : .00/M § Green Diffused P319 26.00 4x4.5 Arrow] ¥% WATT 5% CARBON FILM RESISTOR ASSORTMENTE 20 CC 832936ND 505 44.90 415.39 3817.18 24 0 R130-12-ND 5.26 46.76 432.56 3974.94 W210-ND 91 7.58 45.47  .125 .023 
teen ees : . . 5 Amber Diffused _P320__ 3. 26.00 4x4.5 Arrow} RS125 5 each of 73 values in the series 1.0, 1.2, #9.90§26 C oepta 2 ayn cag ees 24 0 R130-18-ND 5.65 50.26 464.96 4272.61 W211-ND 1.22 10.21 61.26 .187 .060 
Caeee ; i : : 1.5, 1.8, 2.2, etc. to 1M ohm of the %W 26 «C 18ND 5. : 1 67924 =~ R130-24-ND 6.04 53.76 497.35 4570.28 W212-ND 2.11 17.60 105.60 .250 .080 
sae ies ; Z 3 Panasonic LED Numeric Displays 5% resistor for a total of 365 pieces. = engin = us — pode 24-0 __—R130-36-ND 6.83. 60.77 562.14 5165.62 | W213-ND 31.65 
eee eat : x . . a, ee RS225 ren veesien inthe series 1.1,1.3, 9.90934 C 331-6-ND 5.5 5 8.06 209.288 15 2 R132-6ND 3.26 29.03 268.58 2468.06 § .W214-ND 53.18 
fen as ; : : ; : 6, 2.0, 2.4 etc. to 910K ‘ohm of the 34 C RSH-1BND 6.68 59.44 54984 © 8052.65 = 5 iatz.ND 3.92 3487 322.56 ie ae FEES 
pets : : . i : : Size Price %W. 5% resistor for a total of 360 3 C «MISEIEMD «(836 «(7432 «(88751 6317.71 Sai teND 457 4050 316.56 waa ubminiature Connectors 
Staite ices i if i . Digits Color in. 1 10 100 pieces. 40 C R332-6-ND 6.50 57.85 535.16 4917.76 40 > -R132-24-ND 5,23 46.54 430 53 pe ae 9, 15, 25, 37, and 50 contact solder pot contacts. 
veteeees Red. 3 1.25 11.50 105.00] % WATT 5% CARBON FILM RESISTOR ASSORTMENT} “2 © «(8332 18ND 7.82 69.52 643.13 5909-888 1, «= 130.36.ND 6.54 58.21 538.49 4948.36 | Accommodates up to 20 AWG standard wire. 

Green .3 1.58 14.50 132.009 RS150 Seachof73valuesintheseries1.0,1.2, $9.90 40 C R33236ND 9.79 87.03 805.08 7398.06 = * Current Rating of 5 Amps. 

Amber .3. 1.93 17.70 162.00 1.5, 1.8, 2.2 etc. to IM ohm of the 4W a R333-6-ND 8.13 72.29 668.72 6145.07§ 40 4 R134-6-ND 3.26 29.03 268.58 2468.06 § Contacts: Pin, copper, alloy, gold over nickel plate, 
eames Orange 3. 1.93 17.70 162.00 5% resistor for a total of 365 pieces. 50 C R333-18ND 9.77 86.88 803.68  7385.22840 4 R134-12-ND 3.92 34.87 322.56 2964.12 § Socket, phosphore bronze, gold over nickel plate. 
SS ee P347 Red? 43 1.45 1330 122.009 RS250 5 each of 72 values in the series 1.1, 1.3. 99.909 °° © R33336ND 12.23 108.77 1006.12 9245.45 40 4 R134-18-ND 4.57 40.70 376.54 3460.18 I Temperature Range: -55° to + 120°C 
Seek pia ; : ge See = —_ 40 4 R134-24-ND 5.23 46.54 430.53 3956.24 3 a 

P348 Green .43 1.78 16.30 149.00 1.6, 2.0, 2.4 etc. to 910K ohm of the E 40 4 RISK3BND 654 538.49 4948 36 | DIGLKEY. 
Re) P349 : Amber .43 1.93 17.70 162.00 %W 5% resistor for a total of 360 20 EO RSIGEND 3.91 34.75 2954.43 - - metic > [Part No. Style 1 10 100 1,000 
og mheta a i 4 3 au iy G e " 8. sag 
P350 Orange .43 2.10 19.32 176.00 pieces. sk te tees. KER - 2050 sed tok eo RISES NO B87 S223 ENG SOP SOP-ND OP in Mate... 1.66, 1300112000 Gone0 
weveeess , ' P31 Red 57 1.58 14.50 132.00 a s E . . ; 49840 6 R136-12-ND 6.53 58.07 537.16 4936.12 ee SS eee SC 
eee. i ; i 57 1. . -00f Remember a “’Q” after the resistance value indicatesa % $20 —  R416-36ND 5.55 49.34 E 4194.588 40 6 RIBE1BND 7.18 63.90 591.14 5432.18 | S9S:ND 9PinFemale.. 2.18 17.78 158.00 1185.00 
1 P352 Green .57 1.90 17.50 watt, an “H” indicates a % watt (i.e., 10KQ or 10KH).§26 & R4I96ND 4.60 40.91 3477.69 i : “94 | USISP-ND 15 Pin Male... 2.20 18.00 160.00 1200.00 
eo ‘ ; i att, i ' } ; 3477.699 40 6  R136-24-ND 7.84 69.74 645.13 5928.24 : 
: i 1g P33 P353 Amber .57 1.93 17.70 Prices are for single values. 26 € R4IDIBND 545 48.50 44864  4122.67% 40 6 R136-36-ND 9.15 81.41 753.09 6920.36 § S!OS'ND 15 Pin Female . 3.03 24.75 220.00 1650.00. 
P34 Orange .57 2.25 20.70 % Watt ..:......- 5 for 25¢; 200 for $3.40; 1000 for$13.009 26 £  R41936ND 6.73 59.88 553.92 5090.14) —_— 3 ; : “J 1S25P-ND 25 Pin Male ... 3.00 24.53 218.00 1635.00 
P355 Red  .43 2.10 19.30 175.00 % Watt.......... 5 for 256, 200 for $3.60; 1000 for $16.00034 £  R4206ND0° 5.68 5052 467.31  4294.28842 8  RISB6-ND 5.87 52.23 483.18 4440.06 ft 1S25S-ND 25 Pin Female . 4.42 36.23 322.00 2415.00 
eter P356 Green 43 2.45 22.50 Jit soe 8 No 6:79 «60.44 «559.09 - 5137.65 1° 8  R138-12-ND 6.53 58.07 537.16 4936.12 #1S37P-ND 37 Pin Male... 4.13 33.75 300.00 2250.00 
Black phenolic conforming to MiL- P357 Amber .43 3.08 28.30 In order to receive the pricing below, the resistor parti>, ¢  9490-36ND 8.47 75.32 696.76 402.718 40 8 R138-18-ND 7.18 63.90 591.14 5432.18 8'1S37S-ND 37 Pin Female . 6.19 50.63 450.00 3375.00 
x M-14, type CFG. Rated at 20 amps : : ‘i number must be followed by a "’-ND" {i.e., JOKQ-ND) andy, ¢ R421 4 ‘ ‘ ¢ 40 8 R138-24-ND 7.84 69.74 645.13 5928.24 8 1S5OP-ND 50Pin Male... 5.25 42.98 382.00 2865.00 
: fi 4 250. includ P358 Red  .57 2.10 19.30 : : QE 6ND 6.57 58.45 540.71 4968.76 : 
= actus. a gia cary P359 Green 57 2.45 22.50 ordered in multiples of 1,000 only. 40 €£ R421-18ND 7.88 70.12 648.68 5960.88 40 8 R138-36-ND 9.15 81.41 753.09 6920.36 1S50S-ND 50 Pin Female . 8.20 67.05 596.00 4470.00 
pa rag ; : P360 Amber .57 3.58 32.90 Price 40 £— R421-36-ND 9.85 87.63 810.63  7449.06940 Q R140-6-ND 5.87 52.23 483.18 4440.06 #HD9-ND 9PinHood ... 1.62 13.50 108.00 810.00 
a — P36 AAG Red 28 5.35 49.20 448.00 /1000 1M (10M 50M = 100M SOOM =1000M $50 — = =(A4226-ND 8.22 73.09 876.12 6213.07 40 = 0 R140-12-ND 6.53 58.07 537.16 4936.12 #HD15-ND 15 Pin Hood . 
‘ %W| 8.10/MI 7.20/M | 5.80/M|5.40/M]4 Mi. M 50 £ R422-18-ND 9.86 87.68 811.08  7453.22§40 0 R140-18-ND 7.18 63.90 591.14 5432.18 FHD25-ND 25 Pin Hood .. 
No. 1 10 100 P362 OO Green .28 6.15 56.60 515.00 50 /M} 4.00 
\ FOOS-ND 1.89 15.00 94.50 = =. ; 50 € R422-36ND 12.32 109.57 101352 9313.45.40 0 R140-24-ND 7. 5928.24 § HD37-ND 37 Pin Hood .. 
* . + + Multiplexed Display 2W 12. 25/ M 10.25/M 9.50/M 8.90/M 7.40/ Mi] 6.65 M eee oa aor mE 0 R140-36-ND e z 4 6920.36 5 50 Pin Hood .. 


The Digi-Key volume discount and handling charges are simple to apply. Most items sold by Digi-Key may be combined for a volume discount. Items that are not discountable are identified by the HLANDLING CHARGES VOLUME DISCOUNT 


suffix-ND following the part number. After writing your order, total all of the discountable items and apply the appropriate discount. To this subtota!. add the nen-discountable items. Then add 

the nandling charge. We pay all shipping and insurance to addresses in the.U.S.A.. Canada and Mexico when check or money order accompanies order : toa sabe veer me rise $ 100.00.3249.99 2. hess’ 
WHEN ORDERING BY PHONE, CALL: 1-800-346-5144 (Mn., Ak., Hi., call 218-681-6674) By mail send your order to: DIGI-KEY, Highway 32 South, Thief River Falls, MN 56701 $ 25.00-$49.99 ..... Add $0.50 $ 250.00-$499.99.... 

You may pay by check, money order, Master Charge, VISA or C.0.0. DIGI-KEY GUARANTEE: Any ports or products p rchased from Digs Key that prove to be defective willbe $ 50.00-$99.99...... Add $0.25 $ 500.00-$999.99 .... 

replaced or refunded if returned within 90 days from receipt with a copy of your invoice. Prices subject to change w $160.00&Up....... No Charge $1000.00&Up....... 
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SUMMER PROJECTS START WITH SHACK’ PARTS 


No Minimum Order! No Mail-Order Delays! See Before You Buy! 





Ceramic TV-Sound Filters 





e Replace Costly Transformers 
e Pre-Tuned, No Tweaking Needed 


SFE4.5MB. Perfect for video projects! Will also 
replace 4.5 MHz sound transformer in many solid- 
state circuits. 3 dB bandwidth: 105 kHz, typical. 
272-1304 69¢ 


CDA4.5MD3 Discriminator. Ceramic differential 
peak detector. Works great with our FM detector 
IC #276-1759. 272-1305 79¢ 


Sale! 10 x 10cm Solar Cell 


Save *5 
Reg. 1295 


17.95 


Harness ‘Free’ Power 
That’s Available 
Every Sunny Day! 


Build a panel for charging batteries or powering 
projects. This quality cell, approximately 4” 








square, produces 0.42 VDC at 2 amps in full sun. 
Wire several in series for more voltage. 
Sale 12.95 


276-128 


Rectangular LED 


Pkg. of 2 


Double Closed 

, Circuit Jack 

7 159 3-Conductor 
Type 

For '/4” phone plug. Can 

be wired to disconnect 


speakers automatically 
when stereo headphones 









Reg. 


se 9° 


Orange, high brightness type. Can 
be stacked vertically or horizon- 


NEW! 















tally. 276-074 ...... Sale, 2/59¢ are plugged in. 
iL ae 1.59 
a Panel Tone- -Dialing Encoder 
Lettering 16-Pin : 
959 ¢ Cut With eee NEW z 
40% 


‘| Four sheets with rub- 
on letters, symbols, 
~ numbers and calibra- 
t2=-—« tion marks. 

~ 270-201 


Dependability 
At a Bargain Price! 
TCM5089. Accurate, stable dual 
tone output—meets industry stan- 
dards without adjustment. Just add 
keyboard (a pushbutton switch ma- 
trix will do), resistor, colorburst crys- 
tal (#272-1310) and power source to 
operate. Electronic input, too—usa- 
ble in an auto-dial modem. Powered 
from phone line or 9VDC. 
Be Oe bea ee hie 


SPST Toggle Switch 
With LED Indicator 


2.59 


















Was $2.99 in 
1983 Catalog 


Rated 5 amps, 12VDC 
only. 3/4~x 3/4~x 1/2”. 
7/16” mounting hole. 
275-680 2.59 









Over-Voltage Sensor IC 


NEW! 159 


Protects Sensitive 
Electronic Circuits 





8-Pin Dip With Data 


MC3423. Monitors the supply rail and triggers an 
_ external LED or a crowbar SCR in the event of line 
transients ar loss of regulation. Operates with sup- 
ply voltages from 4.5 to 50 volts DC. 

276-171 At 





Super 
Timer IC 


NEW! 249 


16-Pin DIP With Data 





A2240 Programmable Timer Counter. Pro- 
vides very accurate timing from microseconds to 
days. Consists of a time-base oscillator, an eight- 
bit counter, a control flip-flop and a voltage regula- 
tor. Frequency of the time base is set by external 
resistor and capacitor and can be synchronized or 
modulated. A time-base output may be used to 
monitor frequency or provide pulse to other cir- 
Cuitry. The eight outputs are TTL, DTL and CMOS 
compatible. 5 to 15VDC operation, single supply. 
16-pin DIP with Bree and data. 

276-1735 .. 


» Micro 5VDC. 


2.49 





Relay 
NEW 
ae LOW 199 xe a Te 
PRICE! | 2. 
Was $2.49 in 1983 Catalog _ woroawene: 


Shown actual size—ideal for — 
crowded boards. SPDT contacts: | 
1A at 125VAC. 55-ohm coil. — 
275-240 








Manufacturer’s Prime 
Microwave Devices | 


B) 199 








[A] MRF-901. Low-noise NPN tran- 
sistor for use up to 2 Gigahertz. 300 
mW maximum dissipation. 
276-2044 2.99 
H-P 5082-2835. Low-noise 
Schottky barrier diodes. Ideal for 
UHF and microwave mixers. 1 pF 
maximum capacitance. 


Layout Template 


Half 749 
Price **s. 


2.99 A 
transparent stencil with 53 












276-1424= Sy Pkg. of 2/1.99 | Durable, 
hee useful shapes. egg handy. 
4'/2x 6x 1/40" 276-181 .... Sale 1.49 
DC Motor — 
Bargain Transformer, 
99° Seda 
ave 
' Reg. o9 
For models, robots, ‘ 2.99 1 
etc. Long-life bear- : Primary: 120VAC. ee ius 3VAC at 
ings. 1.5 to 6VDC. —" 450 mA maximum. 17/16 x 23/8 x 11/2" 
273-222 .. 4/99¢ 


Cut 33%. 273-1364 ...... Sale 1.99 





A DIVISION OF TANDY CORPORATION fae s@ 


OVER 8700 LOCATIONS WORLDWIDE 


Shae 





Prices apply at participating Radio Shack stores and dates” 





ed 
=OR SALE 


ig. doeiitoatasthng adie Raia aneklibe BP itr aa Rieetsed ie OA. Lai-c UNLESS a 
3OVERNMENT and industrial surplus receivers, trans- 
mitters, snooperscopes, electronic parts, Picture Cata- 
og 25 cents. Meshna, Nahant, Mass. 01908. 


1 gyn, Rs ate 0S ae me mae eR RA eae eA I 
SLECTRONIC PARTS, semiconductors, kits. FREE FLYER. 
Large catalog $1.00 deposit. BIGELOW ELECTRONICS, 
Bluffton, Ohio 45817. 


BUILD AND SAVE. TV EARTH STATION. DETECTIVE 
ELECTRONICS. Video Recorders, Color Cameras, ad- 
vanced Telephone Projects. BROADCAST Electronics. 50 
page color catalog of unusual electronic projects AIR 
MAILED $3.00; with 3 hour audio cassette dramatization 
of our catalog $5.00. Don Britton Enterprises, PO Drawer 
G, Waikiki, Hawaii 96815. 


RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA 
94806, (415) 724-0587. 


ELECTRONIC PARTS. Stamp for flyer, $1.00 deposit for 
catalog. DAYTAPRO ELECTRONICS, 3029 N. Wilshire, 
Arlington Hts., |L 60004. 


ELECTRONIC CATALOG. Over 4,500 items. Parts, & com- 
ponents. Everything needed by the hobbyist or techni- 
cian. $2.00 postage & handling (United States Only), 
refundable with first $15.00 order. T & M Electronics, 472 
East Main St., Patchogue, NY 11772. (516) 289-2520. 


PRINTED CIRCUIT BOARDS, your artwork. Quick deliv- 
ery. Reasonable. Atlas Circuits, Box 892, Lincolnton, NC 
28092. (704) 735-3943. 


SATELLITE TELEVISION...HOWARD/COLEMAN boards 
to build your own receiver. For more information 
write...ROBERT COLEMAN, Rt. 3, Box 58-APE, Travelers 
Rest, S.C. 29690. 


SOUND SYNTHESIZER KITS—Surf $19.95, Wind $19.95, 
Wind Chimes $24.95, Musical Accessories, many more. 
Catalog free. PAIA Electronics, Box J14359, Oklahoma 
City, OK 73114. 

















SATELLITE TV 


aNNEP allems er TV Kearse 
New antenna construction plans plus big 8x11 


ceivers at wholesale prices. Far better than cable 

TV! Enjoy crystal.clear reception. Send $9.95 to- 
day. Add $2.00 for 1st class (air mail) or call our 
24 hr. COD order line (305) 862-5068 Now. 


Global TV Electronics, P.0. Box 219-E, Maitland, FL 32751 


RF MODULATORS for SATELLITE TELEVISION, MICRO- 
COMPUTERS, CCTV. Also monitors, cameras, kits. FREE 
VIDEO CATALOG. Phone (402) 987-3771. Dealers Wel- 
comed. ATV RESEARCH, 13-P Broadway, Dakota City, NE 
68731. 


CABLE TV CONVERTERS & EQUIPMENT. Plans and 
parts. Build or buy. For more information send $2.00: 
C&D ELECTRONICS INC., P.O. Box 21, Jenison, MI 
49428. 


FREE FLYER! IC's, resistors, capacitors, jacks, etc., plus 
SSM music synthesizer/audio IC’s, power amp modules, 
analog delay IC's, computer books, and more. Also plans 
for analog delay/chorus unit! PGS Electronics, Route 25, 
Box 304 Terre Haute, IN 47802. 


SATELLITE TV 


e SYSTEMS e COMPONENTS e LNA's @ 


e ANTENNAS @ RECEIVERS @ 
WE CAN HELP YOU! 


HIGH FRONTIER 


2230 E. Indian School Rd., Phoenix, AZ 85016 
602) 954-6008 


TELETYPE EQUIPMENT: Copy Military, Press, Weather, 
Amateur, Commercial Transmissions. Catalog $1.00. 
WEATHER-MAP RECORDERS: Copy Satellite Photo- 
graphs, National-Local Weather Maps. Learn How! $1.00. 
Atlantic Sales, 3730 Nautilus Ave., Brooklyn, NY 11224. 
Phone: (212) 372-0349. 


PRINTED CIRCUIT BOARDS. *QUICK PROTOTYPES’, 
production, design, reflow solder. Send print or descrip- 
tion for quote to: KIT CIRCUITS, Box 235, Clawson, Ml 
48017. 




















CABLE TV SECRETS, the informative publication the ca- 
ble companies are trying to ban. HBO, Movie Channel, 
Showtime converters, etc. Send $8.95 to: CABLE FACTS, 
Box 711-PE, Pataskala, Ohio 43062. 


book loaded with aiming info, kits, LNAs and re- [ 


CABLE TV 


Buy Direct & Save 
SUPER SPECIALS > 


se = 


40 CHANNEL J 
|__femssj CONVERTER 
Cae $9995 


Advanced Solid State design and cir- 
cuitry allows you to receive mid & 
super band channels. Restores pro- 
gramming to Video Recorders. 


36 CHANNEL 
REMOTE CONTROL 
me’ CABLE CONVERTER 
$6995 








JERROLD 400 
THE ULTIMATE CABLE TV 
CONVERTER 


60 CHANNEL 
INFRARED 
REMOTE 
CONTROL 


45 : : > 
842995 


Send $5 for Complete Catalog 


pirnect VIDEO sates 


P.O. BOX 1329 
JEFFERSONVILLE, INDIANA 47130 
CALL 
1-812-282-4766 


REPAIR ATARI GAMES AT HOME 


Complete repair course on 3 hour video tape (Beta or 
VHS) plus schematics and technical literature enables 
you to start earning money right away. All popular repair 
parts in stock for immediate shipment. $1.00 for 
parts/price list and additional information refundable 
with order. Exclusive National Distributor. 
ELECTRONICS WAREHOUSE CORP. 

1910 Coney Island Avenue Dept. CE-7 
Brooklyn, N.Y. 11230 (212) 375-2700 















FREE FLYER 99 cent kits. Parts. Bargains Galore! ALLKIT, 
434 West 4th St., West Islip, New York 11795. 


RESISTORS, BW YAW5%C. F., 3¢ ea., 1% ion NO 


5834- A Swancreek, Toledo. OH 43614. 


IF YOU ARE READY TO BUY OR SELL 
GAMES OR SOFTWARE, YOU NEED... 


COMPUTER SHOPPER 


Over 100 pages each month. Deal with individuals nation- 
wide. Low ad rate, only 12° a word. Subscription: $10/year. 
MC & VISA. Money back guarantee. 407 S. Washington, 
P.O. Box F599, Titusville, FL 32780. (305) 269-3211. 





7) 


CONVERTERS & EQUIPMENT 

















We have the largest selection of 
JERROLD and OAK cable converters and 
equipment. Such as: Jerrold SB-3, Oak 
N12 and Jerrold 61 channel remote 
control converter with FULL features 
DRX3-DIC-105. Plus others. 


CABLE TV KITS 


Cable TV Kit (Jerrold gated pulse) 39.95. 







We also have a large selection of cable TV 
and kits including all parts, silk screen, PC 
board and cornplete instructions. 


Send for informative catalogue $2.00 


J & W ELECTRONICS, INC. 
P.O. BOX 61-K 


CUMBERLAND, RI. 02864 





BIG SAVINGS ON CONY TRANSMITTERS—Up | 


( to 30% 
OFF! Send two stamps for catalog. S.E. Corp., Box 1132- 


PC, Yorba Linda, CA 92686. 





Marketplace 


HI-FI SPEAKER KITS and raw drivers from the world’s fin- 
est manufacturers. For beginners and audiophiles. Free 
information. A&S SPEAKERS, Box 7462C, Denver, CO 
80207, (303) 399-8609. 


Peat ANNES EHIME acon FD Sito ALR 
SATELLITE TV RECEIVER BREAKTHROUGH! Build your 
own commercial quality receiver now! Instruction man- 
uals, schematics, circuit boards! Send stamped enve- 
lope: XANDI, Box 25647, Dept 22N, Tempe, AZ 85282. 


PCB 15¢ sq-in. FREE DRILLING. Quantity Discounts. In- 
ternational Enterprise, 6452 Hazel Circle, Simi-Valley, CA 
93063. 


WHOLESALE: MATV/CATV/VCR equipment, Antennas, 
Audio, Cables, Adapters, Original and Replacement Car- 
tridges, Styli, Telephone Accessories, Radios, Cassette 
Recorders, Speakers, etc. Send letterhead for catalog, 
212-897-0509, D&WP, 66-19 Booth, Rego Park, NY 11374. 


FREE CATALOG. Large selection of electronic kits and 
parts. Chaney Electronics, Box 27038, Denver, Colorado 
80227. (303) 781-5750. 


AL FROM MOST STEREO DISCS 

The Thompson Vocal Eliminator can actually remove most or 
virtually all of a solo vocalist from a standard stereo record and yet 
leave most of the background music untouched! Not an equalizer! We 
can |prove it works over the phone. Write or calli for a 24 page 
brochure and demo record 

Write to: LT Sound, Dept. CE, P.O. Box 338, Stone Mountain, 

A 30086 Ph 404 





SATELLITE ANTENNAS, Build wood or metal from $60, 
send $2, Prototype Engineers, Box 1812, Deming, NM 
88030. 


ELECTRONIC KITS—Low cost Power Supplies, Ampli- 
fiers, Alarm Systems, etc. Catalog $0.25. CBBI, Box 222, 
North Granby, CT 06060. 


SUCKING SOLDER MADE EASY. Finally, one-handed de- 
soldering with your gun. Superb results with surplus 
vacuum pump. Tip assembly $14 postpaid. Complete in- 
structions, free brochure. Gerkman Engineering, Box 
28251, Detroit, MI 48228. 


SATELLITE TELEVISION: Receivers $300, Dishes $100., 
LNA’s, Microwave equipment. Catalog $5.00. Satellite 
Sys stems, Box 184, Milpitas, CA 95035. 


MICROWAVE ANTENNA SYSTEMS 


Freq. 2.1 to 2.6 GHz © 34 db Gain+ 
COMPLETE SYSTEMS {as pictured) 

Commercial 40” Rod Style $89 9 
Parabolic 20" Dish Style AYER) 


TWO YEAR WARRANTY 
PARTS AND LABOR 

CALL OR WRITE FOR KITS © PARTS 
e INDIVIDUAL COMPONENTS 


We Repair All Types Down 
Converters & Power Supplies 


Phillips-Tech 


Electronics 
P.0. BOX 34772 
Phoenix, AZ 85067 
(602) 265-8255 


Special Quantity Pricing « Dealers Wanted 





SATELLITE RECEIVING SYSTEMS, COMMUNICATION 
AND ELECTRONIC SPECIALTIES computerized push- 
button TELEPHONES from $13.95. CORDLESS TELE- 
PHONES 700’ range from $99.95, satellite tvro systems, 
choose from 12 different manufacturers, from $1880.00, 
write: STAR SYSTEMS, P.O. Box 245, Ontonagon, MI 
49953. (906) 884-4877. 


POLICE CODE UNSCRAMBLERS; lets you hear the coded 
messages of Police, Fire and Medical channels; plus other 
scanner accessories; satisfaction guaranteed: DNE, Inc., 
Rt. 7, Box 257A, Hot Springs, AR 71901, 501-623-6027. 


PRINTED CIRCUIT BOARDS and Electronic Compo- 
nents. Gemini Projects, P.O. Box 35251, Chicago, IL 60635 
or 312/456-4709. 


TELEPHONES and ACCESSORIES. FCC registered. Send 
$2.00 for 72 page catalog (refundable). UNIQUE 
MUNICATIONS, INC., P.O. Box 5234, Mansfield, OH 


TINKERTRON: Write for summer 1983 Electronics Cata- 
log. Includes Voltage and Current Variable Power sup- 
plies, Audio Amp Modules, Remote Wireless switches and 
Electronic Parts. LOWEST PRICES-SAVE UP TO 50% or 
MORE! Send 25¢ to: TinkerTron, Department C, P.O. Box 
53128, Lubbock, Texas 79453. 


ELECTRONICS BARGAIN CATALOG—Write: Opal East 
Co., Box 0-38, 323 Franklin Bidg. S., Suite 804, Chicago, 
IL 60606. 












— Most Remarkaite Radar Jammer! 





CLOSEOUT SPECIALS—Detector Circuits (for count- 
ing, security systems, etc.) developed for fibreoptic 
sensing—7 channels, with 5 VDC Power supply, with A/ 
D conversion. Schematic supplied, $20.00. 3-Digit Dec- 
imal Counter PC Boards-with readout and reset button- 
requires + 5VDC—7IC’s. Schematic supplied, $15.00. 
Transformers -Triad 12.6 CT Volts-50/60 Hz F44X-2 AMP- 
115v Primary-1 15/16 x 3 5/16 x 2, $5.00. Potentiome- 
ters—VRN INT. -20K, Ten Turns, 3/4 W., $.25. Rectifier 
Bridges-Motorola 312 case, 50 VRM, 45a, MDA 100, $1.00. 
TTL’s 74LS32N-Quad 2-input OR gate $.35, 74LS123-Dual 
One Shot $.90, 74LS90-Decade Counter $.60. OP Amps- 
LM324 Quad $1.05. LED’s-FLV 100 $.10. Metal Oxide Var- 
istors-MOV 150v-V150 LA 10A $.75. MINIMUM ORDER 
$10.00. Mass. residents add 5% sales tax. Certified 
check, M.O.—Freight prepaid. C.O.D.’s-Freight post- 
paid. PROGRAMS & ANALYSIS INC., Dept JPC, 21 Ray 
Avenue, Burlington, MA 01803, (617) 272-7723, Ext. 198. 


COMPUTER EQUIPMENT/PARTS 


SAVE 90% Build Your own Minicomputer. Free Details. Di- 
gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021. 


APPLE SERIAL CARD. Communicate with MODEM orter- 
minal. Switch selectable serial printer protocol, $46.95/kit 
$61.95/assm. Comprehensive manual, DB-25 connector, 
6 month warranty. CHECK or C.0.D. B&D ELECTRONICS, 
Box 3651, Lawrence, KS 66044. 


WANT A PLEASANT SURPRISE? a for quotes: 
Atari, Commodore, Timex, T.1., Corona (iB! work-alike), 
Amdek, Anadex, Appie & IBM accessories, Hayes, More. 
GET SURPRISED! HARDWARE SOFTWARE ANYWARE 
CO., 10 Coles Street, Brooklyn, NY 11231, 212) 


WIN RADIO SHACKS new TRS-80 Model 4 Sbutar 64 
K, 2 disks, RS 232 Interface $10.00 entry: SASE. (250 EN- 
TRIES OR ALL RETURNED). H. Whitten, ECO/Teque’ 
Plaza, Suite 7A, Box 1151, Sonora, CA 95370. 


TIMEX/SINCLAIR/VIC20. Software/schematic pack- 
ages. RAM, I/O, key board beep, RS232, Monitor modifi- 
cation, Data sheet, maintenance aid for Timex/Sinclair 
$5.95. Add $2.00 for ham package. RAM, Port Bread- 
board, MX80 Interface, program listings for VIC20 $3.95. 
Free product sheet. Santa Fe, 2335 S. Commerce Rd., 
Walled Lake, MI 48088. 


BEST OFFER—Basic four group CPU48K Model 4212 with 
1-20666 1-12588 screens 2-4226 discs one 4231 Printer. 
Call 305-592-9572. 


HARD DISK DRIVE LIQUIDATION. Major OEM is liquidat- 
ing.inventory of unused Shugart 8” SA1002 5.33 mega- 
byte hard disk drives, $380 each. Western Digital’s 
controller, $350. Call: LIQUIDATORS, 803-877-9828, or 
send check/money order to: 105 S. Main St., Greer, SC 
29651. 


SALES PERSON/DEALERS WANTED for imported com- 
puter equipment/parts. Free details. WORLD ENTER- 
PRISES, 3227-D Riverview Place, Columbus, OH 43202. 


VIC-20 WAVY-ELIMINATOR! Simply plug-in. Clean, sta- 
ble computer display. $19.00. Kouh, Box 31, Gaithers- 
burg, MD 20877. 


DIGITIZER/GRAPHICS TABLET, 16’x20”. For VIC20/64, 
Atari and all computers accepting Atari paddles, $44.95. 
Persimmon Peripherals, Route 2, Box 2306A-CE, Clay- 
ton, GA 30525. 


APPLE BUILDERS—Send stamp for our flyer of Apple 
parts. IC sets, ROM sets, component packages, Shu- 
gart—Apple modification kits, Apple 9-track tape drives 
etc. Electrovalue, P.O. Box 376-P, Morris Plains, NJ 07950. 


SC-01A SPEECH SYNTHESIZER CHIPS. 64 phonemes. 
Easily interfaced to VIC-20, Atari, IBM, etc. $27.00 plus 
$2.00 shipping, prepaid. Alien Group, 27 W. 23rd Street, 
New York, NY 10010. 


COMPUTER SOFTWARE 


VIC-20 USERS GROUP, receive newsletter, programs, 
discounts and more. Send SASE for information. P.O. Box 
459, Dept 7, Ladson, South Carolina 29456. 















APPLE, TRS-80. Stock market software. Free informa- 
tion. Stock Market Computers, 235 Mesa Avenue, New- 
bury Park, CA 91320, (213) 884-6900. 


TIMEX-SINCLAIR USERS: Join the group of newsletter 
subscribers who receive free programs every month! 
Software discounts, Free program, issue and catalog. Z- 
WEST, Box 2411, Vista, CA 92083. 


TI-99/4A MOON TRIP animated graphic program on cas- 
sette. Guide module through astroid belt. Then land on 
moon. Speech synthesizer and joyst capability. $12.00 
postpaid. JAG Software, P.O. Box 2225, Dept 1CE, Ocean, 
New Jersey 07712. 
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COMPUTER PAPER—SAVE$$$; Lowest single carton 
prices. Free samples. Bob’s Charts, 405 East Third, Long 
Beach, CA 90802. 





ATARI, APPLE, IBM-PC: Extensive line educa- 
tional, entertainment, business. FREE BRO- 
CHURE. New Dimension Software, 39010 Baroque, 
Mt. Clemens, Michigan 48044. 


TI-99/4A PROGRAMMERS: Affordable Software! Cata- 
log, only $1. PROGRAMS SOFTWABE, 1435 Burnley 
Square North, Columbus, Ohio 43229. 


QUALITY COMPUTER SOFTWARE, VIC-20, Commodore 
64, Atari. Games, Home, Ham radio. Large list, SASE. Am- 
ateur Accessories, Harvest Court, Flemington, New Jer- 
sey 08822. (201) 782-1551. 


FREE money saving bulletin on popular brand name pro- 
grams and books for your small computer. Superior, Dept 
CE, 8030 Westchester Road, Westchester, OH 45069. 


FREE Timex/VIC-20/TI99-4A programs! SASEs/cata- 
logs. Low prices! EZRAEZRA, Box 5222-C, San Diego, 
California 92105. 


FREE VIC-20 Software-Hardware catalog. Lighthouse 
Sales, Dept. A, P.O. Box 68, Trenton, MI 48183. 


BUSINESS GRAPHS. ZX81/TS1000 16K software cas- 
sette $14.95. Spharler Software, Nine Springbrook Cir- 
cle, Sacramento, California 95831. 


TI-99/4A OWNERS. Send for free list of new and exciting, 
low cost software. D.E., Box 124, Hicksville, NY 11801. 


DISCOUNT SOFTWARE & books! Business & profes- 
sional applications. Free catalog. PBSoftware, Box 366, 
Dayton, OH 45401. 


STOCK MARKET Investment Software, Detect cycles, 
generate BUY/SELL decisions. For details contact: S.M 
DECISIONS, Box 362, Dublin, PA 18917. 


EPROM (2716) burner for VIC-20 or Commodore 64. In- 
cludes software on tape. $135.00 for assembled and tested 
or ask for free info. JAT Electronics, Box 1222; Riverside, 
CA 92502. 


EXCHANGE TI-99/4A cassette programs you've created 
with others. Also, 8-10 GREAT cassette programs only $5. 
“THE EXCHANGE’, CE-3, P.O. Box 46, Sterling, Virginia 
22170. 


VIC(5K)/BSR-X10 INTERFACE. Complete software (tape) 
and hardware plans, $10.95. Simple’ to build—only two 
chips. SemiSoftware, 105 Whittier Place, Port Jefferson, 
NY 11777. 


VIC-20 USERS GROUP, Programs, discounts, reviews, 
SASE, National VIC-20 Program Exchange, 102 Hickory 
Court, Portland, Indiana 47371. 


COLOR COMPUTER FACSIMILE—AIl rates screen and 
printer. Gore Software, 2023 Castleridge, San Antonio, 
Texas 78227. 


PAYOFF CHARGE ACCOUNTS, credit cards, save money. 
16K TS1000 cassette program, $12.95. JGS, 2 E. Oak Ave., 
Moorestown, NJ 08057. 


SINCLAIR—Discount programs $2.00. Send SASE for free 
listings. LDS Software, Box 999, College Station, TX 77841. 


TI-99/4A CASSETTE GAMES. $5.00 each, any two $7.95, 
75¢ p&h. Moon Landing, Submarine Hunt, Hangman, 
Mastmind. List. Cassette Software, 4129 Abercorn Road, 
Knoxville, TN 37921. 


ZX81 GAMES, Bankman, Moon Landing $8.95 each. Price 
list $1.00 refundable. Box 1180, Reserve, LA 70084. 


A/D CONVERTER BOARD FOR APPLE. 8 bit, 8 channels. 
Send $27 for kit, $10 for software (DVM, oscilloscope, strip- 
chart recorder), SASE for info. Inquire for Timex, Com- 
modore boards. HUANG & BERRY, 25 W. Wheelock St., 
Hanover, NH 03755. 








COMPUTER PUBLICATIONS 


FREE Catalog of special function IC’s and quality com| 
ponents. Goldsmith Scientific, Box 318M, Commack, Nev 
York 11725. 


TRANSIENT ANALYSIS and NETWORK THEOREMS, twc 
new texts by Dr. Harry E. Stockman. Request Flyer. Ser. 
colab, Box 78B, Arlington, MA.02174. 


SOFTWARE AUTHORS: Join the National Association o/ 
Freelance Programmers (NAFLP) and receive NAFLP’s 
monthly SOFTWARE MARKET LETTER. Learn how anc 
where to sell your software and get programming con- 
tracts. For info, write: NAFLP, Box 813CE, Vienna, VA 
22180; 703-938-9191. 


COMPUTER HARDWARE 


CHADWELL’S MONTHLY SPECIAL—ZX81 16K Expan- 
sion cartridge, $40.95US + $2.50p.h., VIC20 16K Expan- 
sion cartridge, $69.96US + $2.50p.h., VIC20 32K 
Expansion cartridge, $99.95US + $3.50p.h., VIC20 16K + 
cartridge slot Expansion cartridge, $74.95US + $2.50p.h., 
ZX81 High Resolution Graphics Expansion cartridge 
$89.95US + $3.50 p.h. Send $1.00 for catalogue: CHAD- 
WELL’S SOFTWARE, #230, 4144A-97 Street, Edmonton, 
Alberta, Canada T6E 5Y6. US orders welcome. 


AMATEUR RADIO 


RADIO AMATEUR CALLBOOKS: 1983 Directories of Ra- 
dio Amateurs around the world. U.S. Callbook $23.00; 
Foreign Callbook $22.00, shipping included. See your 
Dealer or write for FREE catalog. RADIO AMATEUR 
CALLBOOK, Dept CE, 925 Sherwood Dr., Lake Bluff, IL 
60044. 


VIDEOSCAN 1000 Siow Scan TV — HIGH RESOLUTION 
(amateur, phone line, monitoring, teleconferencing). 
CODE*xSTAR — DECODE Morse, RTTY, ASCII. LARGE 
LEDs or connect computer/printer. MORSE-A-KEYER — 
CW Keyboard. TRI-VOLTAGE POWER SUPPLY. Kits/As- 
sembled. FREE brochures. MICROCRAFT CORPORA- 
TION, Box 513-PE, Thiensville, WI 53092. (414) 241-8144. 


TIMEX/SINCLAIR 











KROPK,, STAR SEARCH, NOAH’S ARK, finest programs 
available. Machine Language action, graphics. SASE 
Brown Cottage, 5486 Bright Hawk, Columbia, MD 21045. 


“MUST-HAVE”! Utility SOFTWARE. Cassettes-relocat- 
able machine language. SASE for information. SIRIUS 
WARE, 6 Turning Mill Rd., Lexington, MA 02173. 


ANTI-SLIP COMPUTER CUSHION. insures accurate, vi- 
bration free typing. $4.95 complete. EDCOMPCO, 998 
Farmington Ave., West Hartford, CT 06107. 


TIMEX/SINCLAIR SOURCEBOOK. Catalog of Software, 
hardware and books available for T/S computers. De- 
scription, equipment required, price and ordering infor- 
mation provided for—600 PRODUCTS FROM 160 
DIFFERENT SUPPLIERS—Free details. $8.95 postpaid. 
NDC, Dept. C8, Box 280, Carroliton, Texas 75006. 
TIMEX/SINCLAIR 1000/ZX81. HOW-TO Hardware up- 
grade book. Covering; Buffered expansion interface, Se- 
rial output, Std. printer interface and more. $7.95. Inner 
Knowledge Computers & Peripherals, 5944 N.E. Sandy 
Bivd., Portland, Oregon 97213. 


C.B. EQUIPMENT 


IMPROVE CB PERFORMANCE! Modification hardware, 
books, plans, Catalog $2. CBC INTERNATIONAL, Box 
31500PE, Phoenix, AZ 85046. 


CABLE TV 


CHANNEL 3—60db notch filter. 63.5MHz. $32. Crosley, 
Dept. 607, Box 840; Champlain, NY 12919. 


PLANS AND KITS 


ROBOTICS—BOOKS—build your own robot. Write now 
for FREE catalog! HD. Kohn/CE2, Box 16265, Alexandria, 
VA 22302. 


NEW! COLOR YOUR COMPUTER'S SCREEN! Videoflex 
Color Kit boosts fun and efficiency. Free details, Write 
Videoflex-3A, Box 149, Netcong, New Jersey 07857. 


ALARM SYSTEM, battery powered. Professional fea- 
tures. Complete kit w/o chassis $59.95. Free info. Silicon 
Machines Co., P.O. Box 1536, Wahiawa, HI 96786. 
MAILING LISTS 

COMPUTER SHOW ATTENDEESN,.Y., N.J.: 





15,000 


NAMES. $30/M. P/S labels. For info, (201) 297- -2526. 


ALARMS 


BETTER EQUIPMENT, Longer Guarantee. You'll save! 


Catalog 50¢, refundable. AAS, 414A Lorna Square, B’ham, 
AL 35216. 


BURGLAR ALARM BUYERS GUIDE—Educational man- 


uals. Employment—business opportunities everywhere. 
Information $2.00. Security Electronics International, 
P.0.B. 1456-QA, Grand Rapids, Michigan 49501. 





4IGH FIDELITY 
DIAMOND NEEDLES and STEREO CARTRIDGES at 


ORTOFON, ADC, SONUS, MICRO-ACOUSTICS and 
LAST. Send S.A.S.E. free catalog. LYLE CAR 
TRIDGES. Dept. P., Box 69, Brooklyn, NY 11218. 
For fast COD service Toll Free 800-221-0906. N.Y. 
State (212) 871-3303. 9AM-8PM except Sunday. 


GOVERNMENT SURPLUS 


IS IT TRUE YOU CAN BUY JEEPS FOR $44 THROUGH THE 
U.S. GOVERNMENT? Get the facts today! Call (312) 742- 








TUBES: “Oldies”, Latest. Supplies, components, sche- 
matics. Catalog Free (stamp appreciated). Steinmetz, 
7519-PE Maplewood, Hammon, Ind. 46324. 


HUGE INVENTORY! Thousands of types. Wholesale 
prices. FREE CATALOG! ETCO Electronics, DEPT. 290, 
Plattsburgh, NY 12901. 


PERSONALS 


MAKE FRIENDS WORLDWIDE through international cor- 
respondence, illustrated brochure free. Hermes-Verlag, 
Box 110660/Z, D-1000 Berlin 11, W. Germany. 


CORRESPONDENCE FOR FRIENDSHIP IN PHILIP- 
PINES, MALAYSIA. Free information. AAWS-(PE), Box 
2777, Orcutt, California 93455-0777. 




















SCANDINAVIAN LADIES, sincere, seek correspondence 
for friendship. Details—Send stamp: Scannaclub, Box 4- 
(CE), Pittsford, NY 14534. 


ORIENTAL SINGLES seeking cultural exchange, friend- 
ship, sharing, marriage. Write: CHERRY BLOSSOMS, Box 
1021P, Honokaa, Hawaii 96727. 








tions. INTERCONTACT, Box 12, Toronto, Canada M4A 2M8. 
U.S. Inquiries. 


BEAUTIFUL PHILIPPINE LADIES. Seeking friendship, 
Romance, Marriage! Photos, Information Free! Transcor- 
B, Box 2321, Manila, Philippines 2801. 


INSTRUCTION 


LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de- 
tails, strange catalog free! Autosuggestion, Box 24-ZD, 
Olympia, Washington 98507. 


MEDICAL ELECTRONICS TECHNOLOGY, home study. 
Troubleshoot medical instruments. WTI, P.O. Box 3124, 
Fresno, CA 93650-3124. 

UNIVERSITY DEGREES BY SPECIAL EVALUATION 
of existing credits and Job Experience. Fast, in- 
expensive. Call (614) 863-1791. Or write: EVAL- 
UATION, Box 13151-A8, Columbus, Ohio 43213. 


REPAIR ELECTRONIC ORGANS—Revised home study 























F.C.C. COMMERCIAL RADIOTELEPHONE LI- 


CENSE. Home Study. Fast, Inexpensive! Free de- 
tails. COMMAND, Box 26348-P, San Francisco 
94126. 


YOUR OWN RADIO STATION AM, FM, Cable, licensed, 
unlicensed, low cost transmitter! Free information. 
BROADCASTING, Box 130-A8, Paradise, CA 95969. 


UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 
ters, Ph.D.s... Free revealing details. Counseling, 
Box 317-PE8, Tustin, California 92680. 


FOR INVENTORS 


PATENT AND DEVELOP your invention. FREE PATENT 
INFORMATION. Richard L. Miller, P.E., 3612-E, Wool- 
worth Building, New York, NY 10007, (212) 267-5252. 


INVENTIONS, IDEAS, NEW PRODUCTS WANTED! In- 
dustry presentation/national exposition. Call free 1- 800- 
528-6050—Arizona, 1-800-352-0458. X831. 























INVENTORS! IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market? Many people don’t forget, act quickly and 
are rewarded by American Industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea’s potential 
value. Call or write without delay for your free infor- 


mation package. 


AMERICAN INVENTORS CORPORATION 
82 Broad St., Dept. CE 
Westfield, MA 01086 
(413) 737-5376 


A fee Based Marketing Company 
Offices Coast to Coast 





BUSINESS OPPORTUNITIES 


FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, 
Dallas, Texas 75201. 


MECHANICALLY INCLINED individuals desiring owner- 
ship of Small Electronics Manufacturing Business—with- 
out investment. Write: BUSINESSES, 92-K8 Brighton 11th, 
Brooklyn, New York 11235. . 


ERASE DEBTS with little-known law—create wealth!! De- 
tails FREE—Wealth Kit, No. EE8, Billings, NY 12510. 


MAILORDER OPPORTUNITY! Start profitable home 
business without experience or capital. information free. 
Mail Order Associates Inc., Dept 760, Montvale, NJ 07645. 


RY. T.V.'s, Business 
. $3.00 rebuilding 
overseas. Ne’ fa 

















MAKE MONEY SELLING ELECTRONICS. Wholesale 
dealer catalog $5. (redeemable). ETCO, Dept. 532, Box 
840, Champlain, N.Y. 12919. 





BORROW $300-$30,000 INTEREST FREE! Keep indefi- 
nitely! Free Details. Write: American, 1601 Main, Plain- 
field, Indiana 46168. 


| HAVE MADE A FORTUNE in Mail Order, selling informa- 
tion. Let me show you how. Write Kash CE701, Box 31051, 
Indianapolis, IN 46241. 


BORROW $30,000 without interest! All eligible. Repay 
anytime. Free details! Infohouse—508CE, 533 Sutter, San 
Francisco, CA 94102. 
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You'll enjoy your work as a Locksmith 
: because it is more fascinating than a 
- hobby—and highly paid besides! You'll 
oO on enjoying the fascinating work. 
- year after year, in good times or bad 
because you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
more could you ask! 
Train at Home — Earn Extra $$$$ Right Away! 


LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
Dept. 473-083 Little Falls, N. J.07424 


‘Have seen other 
Locksmith courses 
but none compared 
to yours. have a suc- 
cessful mobile serv- 
ice of my own. My 
earnings are good 
each month.” 

Keith Hamill, Toronto 









BUMPER STICKER PRINTING DEVICE. Cheap, Simple, 
Portable. Free details, Bumper, POB 22791 (PE), Tampa, 
FL 33622. 


MAKING MONEY WITH PERSONAL COMPUTERS! 3 
cassette package $19.95, with book $25.00. Computer 
Resources, 1659 Mills Street, Chula Vista, CA 92010. 


LCD WATCH $2.50, Penwatch $3.60. Catalogue $1.00. 
Reliant Engineering Company, P.O. Box 33610, Sheung- 
wan, Hong Kong. 


HOME BURGLAR ALARMS—Educate yourself. 
Sales—installations. Extra income source. Informa- 
tion $2.00. Security Electronics International, P.0.B. 
1456-BG, Grand Rapids, Michigan 49501. 


PICTURE TUBE REBUILDING EQUIPMENT—new and 
used. ATOLL TELEVISION, 6425 Irving Park, Chicago, ll- 
linois 60634, (312) 545-6667 


EMPLOYMENT OPPORTUNITIES 


ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN- 
ITIES. Report on jobs now open. Details FREE. Aviation 
Employment Information Service, Box 240E, Northport, 
New York 11768. 


























LFS CBE Noo OMT CI ae aI NT MMe HT, IEE 
JOBS OVERSEAS - Big money fast. $20,000 to $50,000 


plus per year. Call 1-216-453-3000, ext. 4607. 


a IRM RS OSA ME REE RIED SBE EE Ss ER PE 
GOVERNMENT JOBS—Thousands of vacancies must be 


filled immediately. $17,634. to $50,112. Call (716) 842-6000, 
Ext. 3904. 


BOOKS & MAGAZINES 





—_ 
PUBLISHERS’ OVERSTOCKS. BARGAIN BOOKS 2,000 
titles, all subjects! Free catalog: Hamilton's, 98-85 Clap- 
board, Danbury, CT 06810. 


(BSE NO RIES. EAE oh ESRI NSRP RE OE ESS 
DIRECTORY of Radio Collectors and Suppliers. 2000 list- 
ings. $4. Free catalog. ARS Electronics, 3030 Pheasant 
Creek Drive, Northbrook, Illinois 60062. 


RECORDS/TAPES 








RECORDS—TAPES! Discounts to 73%. Alllabels; no pur- 
chase obligations; newsletter; discount dividend certifi- 
cates. 100% guarantees. Free details. Discount Music 
Club, 650 Main St., PO Box 2000, Dept. 5-0883, New Ro- 
chelle;NY 10801. 


TOTAL COMPUTER MUSIC—Most sophisticated ever. 
Classical, rock, oriental, funkola, space-age, etc. Half hour 
sampler cassette and catalog $3. MACROFUSION®, 
40879-F Highway 41, Oakhurst, CA 93644. 


REAL ESTATE 


NEW...FREE CATALOG! Top real estate values coast to 
coast! Please specify types, property and location de- 
sired. UNITED FARM AGENCY, 612-EP West 47th, Kan- 
sas City, MO 64112. 


RUBBER STAMPS 





RUBBER STAMPS, BUSINESS CARDS. Free catalog 1- 
800-851-4945, Jackson's, E-100, Brownsville Rd., Mt. 
Vernon, Ill. 62864. 


RETAIL ROSTER 


ALASKA 


JUNEAU ELECTRONICS—1000 Harbor Way, 99801, (907) 
586-2260. Apple, Osborne Hardware/Software/Periph- 
erals. Full service and support. 


CALIFORNIA 


P.C. COMPUTERS, 10166 San Pablo Ave., El Cerrito, CA 
94530. (415) 527-6044. Commodore Specialists! Epson 
Computers! Pied Piper! Call or write today. Excellent 
prices! 


MASSACHUSETTS 


SAUGUS—ROUTE 1. LAND OF ELECTRONICS. Walnut 
Place Shopping Center, (617) 581-3133. Apple, Altos— 
Hardware! Software/Peripherals. Service, Classes, 
Seminars. 


NEW HAMPSHIRE 








COMPUTER MART of NEW HAMPSHIRE, 170 Main Street, 
Nashua 03060. 603-883-2386. THE APPLE SPECIAL- 
ISTS. Full line Hardware/Software. Training/Service. 


OHIO 


COLUMBUS—HEATHKIT ELECTRONIC CENTER, 2500 
Morse Rd., 43229. (614) 475-7200. Heath/Zenith Com- 
puters, Software, Peripherals, Robotics, ei dasa 


PENNSYLVANIA 


MARKETLINE SYSTEMS INC., 975 Jaymor, Southhamp- 
ton 18966, 215-355-5400. Microcomputers, terminals, 
printers, supplies, monitors, modems, diskettes, etc. 


WASHINGTON 





TACOMA—COMPUTERS +, 2504 Jefferson Avenue 
98402. (206) 272-2329. Atari/Commodore computers. 
Atari/Commodore/TRS-80 Training. 


WISCONSIN 


MILWAUKEE—HEATHKIT ELECTRONIC CENTER, 5215 
W. Fond du Lac, 53216. (414) 873-8250. Heath/Zenith 
Computers, Software, peripherals, robotics. 


Computer Ma 


TRS-80 


DISCOUNT 
_COMPUTERS 


LAST for 
the LOWEST 
price! 


918-827-4844 


it will be worth the call! 
il 


RS Sma 
AM ERICAN Business 
COMPUTERS 
118 S. MILL ST. PRYOR, OK. 74361 


DISKETTES 


5%" Diskette 2D 
Double Side 
Double Density 
$3990 
Soft* Box of 10 Soft* Box of 10 


* Add 41.75 for Plastic Library Case 
8” and other brands also available. 


—o myer) COD ACCEPTED 
DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800-848-1101 


In NY.S. (716) 631-3925 
BETSY BYTES Division 
BB International, Inc. 
P.O. Box 564 

Buffalo, N.Y. 14221 


TERMS: Prepaid orders receive free ship- 
ping within continental U.S.A. Add 3% ($2.00 
minimum) shipping and handling charge on 
all COD and credit card orders. N.Y. res. add 
7% tax. 
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MODULES FOR: 


TIMEX-Sinclair 


64K MEMORY $119.°% «it 
$129.5 wat | WHY PAY MORE? 


MODEM $119. KIT $149.5 WaT 


(RS-232 Port & Software Included) 


RS-232 PRINTERINTERFACE 


Only 9.* KIT $69. W&T 


CONTROL MODULE $59.* kit 
8 Relays, 8 Inputs, 8 LED’s $69.% wat 


Expand your 16K to 32K with our M-16 
$59.% KIT $69.95 W&T 


90-Day Warranty On All Modules. 
10- Day Return Priviledge 


ORDER PHONE 803-532-5812 
Add $4.95 shipping & handling to all orders. 
CHECK 
BYTE-BACK CO. ' . : 
Rt. 3 Box 147 Brodie Rd. 
Leesville, S.C. 29070 


THOUSANDS IN USE WITH PROVEN RELIABILITY. 
ALL MODULES IN STOCK. 


Wasting Money! We Have the 
World's Most Cost Effective 
Development System. 

@ Includes HexKit 1.0, a pow- 
erful 100% machine code 
editor/debugger utility pro- 
gram that makes coding for 
8-bit Micros a snap. 

e Program from Commodore 
VIC-20 Keyboard into built- 

in 4K ROM emulator 

e Jumper to target ROM 
socket 

e Test programs in circuit 

Send for @ Built-in EPROM program- 
Free Brochure mer and power supply 
PROMQUEEN CARTRIDGE: 
$199, U.S.; $269, CAN. 
Distributed in U.S. by Arbutus Total 
Soft, Inc., 4202 Meridian, Suite 214, 
OF Bellingham, WA 98226. 
Phone 800-426-1253, 
in Washington 206-733-0404 
Distributed in Canada by IBC/ 
DISTRIBUTION CANADA, 
4047 Cambie St. 
Vancouver, BC V5Z 2x9. 
Phone 604-879-7812 Visa/MC accepted 
Promqueen 64 $299. 
8K board/w 1 Eprom $29.95 
16K board/w 1 Eprom $39.95 
C-64 board/w 1 Eprom $39.95 


$450°° WEEKLY 
working one or two 
hours a day with your 
personal computer. 
GUARANTEED. Simple 
program process. No 
special skills or ex- 
perience. Free 
details/application. 


BOND INDUSTRIES 


7115 Blanco Road 
Dept. 114-178 
San Antonio, TX 78216 


MICRO COMPUTER DIVISION 
55722 SANTA FE TRAIL 
Yucca Valley, Ca. 92284 
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PROTECT YOUR COMPUTER 
FROM DESTRUCTIVE 
POWER LINE SURGES 


Surges—momentary variations of thousands of volts strike daily on 
your home AC power line. Unchecked surges can disrupt normal computer 
operation and damage hardware 

Now, CUTS Company offers surge protectors engineered specifically for 

personal computers 

e Both models protect your system from losing 
memory, misregistering programs, and biowing out 
components. 

e Both models contain a unique fhree-sfage filter that 
clamps, limits, and dissipates incoming surges 
instantaneously for reliable and effective 
surge protection. 

e Both models are compatible with a// makes of 
computers and accessories. 


DON’T DELAY—PROTECT YOUR INVESTMENT NOW, 
ORDER TODAY: 
SURGE-SOCK-IT Protected dual outlet that 


replaces any ia Poe ag outlet for permanent 
on-site protection. | 
$19.95 


SURGE BLOCK (shown) Portable protected dual 

outlet that plugs into any 3 wire outlet. Includes 

neon a that monitors protector and ground path 
125V, 10A 


% 12-Month Warranty on all Products ® 


BB Specify model send name, 
_ gjoddress and check or M.O. to include 
___ FBS2 postage (NY Res. add Sales Tax) to 


PO. Box 691A 
SYOSSET, NY 11791 


TIMEX-SINCLAIR 


Aen nelele) TS1500 TS2000 3 


Memocalc Spreadsheet (1 6-64K) 
Memotext Word Processor (16-64K) 
MemoAssembler (16-64K) 
TIMEX-Sinclair “1500” Computer 
TIMEX-Sinclair “2000” Color Computer 


TIMEX-Sinclair 2040 Printer 
Seikosha 80 Char. Printer Pkg 
(Incl. Parallel Interface & Cable) 
Memopak 16, 32, 64K RAM 
$48.95, $89.95, $138.95 
Basicare 4 Megabyte System Call or Write 
Q-Save, Load/Save 6 Times Faster 
Memotech Keyboard 


ioe ol d+ 1:1 eee l take Modal -Yo @mmanlolal-) meolae|-1 ame ae al-y.Vi 
LY L@male inal el-1ar- lake k-» gommol-1¢-m ol lI -S-YamelOR-talle]ollale nia) 
the USA. MN res add 6% sales tax. 

Write For Our Colorful New Catalog! 


E. Arthur Brown Company 
Division Dept. TC-6 1702 Oak Knoll Drive 
Alexandria, MN 56308 Ph. 612/762-8847 


Lees z 
THE VERSATILE EPROM HANDLER 
e Reads programs 2704, 2708, 2758, 2508, 2516, 2716 (1supply) 
2532, 2732, INTEL’S 2732A and the 8755A (INTEL/NEC). 

eReads/erases/programs Hitachi 48016 EEPROM’S 
°No personality modules required. 
*All signals are S-100 compatible (can adapt tomostotherbuses 
¢Port mapping occupies NO memory space. 
eBus clock rates exceeding 6mhz. 
e All software is 8080/8085/Z80 compatible. 
¢ Software “user” friendly. 
¢ All software is fully CP/M & CDOS compatible. 

Board (A&T) with extensive documentation .. $199.00 

Disk software (8” or NORTHSTAR 5.25”) 

EPROM-based software with source listing ... 

pee console, 24 pin 


Featured in July, higahes ’82 Microsystems 


cr CER -TEK 


§ 6020 Doniphan (915) 581-6697 El Paso, TX 79932 
ELECTRONICS MANUFACTURING SINCE 1975 
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Radio Shack and TDP-100 


Fes 
COLO 
GAMES > ¢ 


& HOME & worRK *& 


We PROGRAMMER Alps %& 


Oupyt® 


Dealer Inquiries Invited 


Koy COMPU TERWARE © 


Box 668 ¢ 
6809 satin xe CA 92024 


(619) 436-3512 


Computerware is a trademark of Computerware 


TRS-80 


a COLOR 
am COMPUTER 


Quality Software on: 
e DISK 
e CARTRIDGE 
e CASSETTE 


Send for our free catalog 
clip and mail 


Eigen Box 10234 
S Austin, TX 78766 
ystems (512) 837-4665 


Name 
Address 


ONFREEINFORMATIONCARD 


Home Control 
System 
for ihe VIC 20 


*Control up to 256 lights & appliances 
“ON, OFF, ALLON, ALLOFF Commands 
“9 levels of Brightness 
* Manual & Time Control Software 
“Uses BSR remote switches 
* Plugs into User Port 


ony "OO* 


MasterCard or VISA Accepted 
Call 215-861-0850 to Order 
GENESIS COMPUTER CORP. 


1444 Linden Street 
Bethiehem, PA 18018 


“SAVE 90% 


YES you can save up to 90% on a 
computer system for home or office. 


68000 microsystem (8MHz) with 
128KB & three RS-232C ports, 
$252.00 


8086 microcomputer with 128KB & 
three RS-232C ports, $204.00 


Z80A 4MHz micro with 64KB & two 
RS-232C ports, $110.00 


Floppy Interface as little as $60.00 


FREE BROCHURE TODAY 


DIGATEK CORPORATION 
Suite 7 

2/723 West Butler Drive 
Phoenix, Az. 85021 


ROLL-YOUR-OWN TECHNOLOGY 
AND SAVE A BUNDLE 


_ CIRCLE NO. 99 ON FREE INFORMATIO 


TIME x-§ pam 


1983 Directory 


* Where to find: Disk Drives, RAM Extensions, Print- 
ers, Modems, Keyboards, Game & Serious Soft- 
ware, Books, Periodicals, Programming Aids, and 
other Exciting Accessories! 

* Articles on: Special applications !ike Control Cir- 
cuitry, Enhanced Graphics, Voice Generation, Music 
Synthesis, Video Inversion, Light Pens, Joysticks, 
etc. 

* Complete Descriptions: We'll tell you what it is, 
what it does, how much it costs, and where to 
buy it. 

* Jam-packed w/photographs: We knew you'd 
want to see what these products look like. So, we 
got pictures and put them in! 


Only $5.95 ... Postpaid! 


Sent First Class in the U.S.A. 
To Order: Send check, money order, or VISA/MC 
number and expiration date. MN residents add 6% 
sales tax. 
Dealer Inquiries Welcome. 


E. Arthur Brown Company 


Dept. TC-7 1702 Oak Knoll Drive” 


Alexandria, MN 56308 Ph: 612/762-8847 


STOUCESTERn 


COMIPUT ER 


PO/EL all features of Promqueen less mimic mode. 
Software enhanced to include EPROM QC utilities, RS- 


232 communication, printouts. .28 pin ZIF socket. | 


Reads, edits runs and 
programs all 5 volt 
2500 and 2700 series 
EPROMS plus variety 
of EEPROMS all with- 
out personality mod- 
ules. Commodore C- 
64 host computer. 


iinquire about the © 


mimic mode capabil- 


ity in our VIC Promqueen. $299.00 L 


ROM Packs Industrial quality circuit cards are 
socketed, solder masked, fully bypassed, and in- 
clude a ground plane for low noise operation. In- 
cludes 1 EPROM. 8K & 16K models for VIC-20 and 
C-64. Specify 2732 or 2764 EPROM type. Molded 
plastic case. $39.00 


GLOUCESTER COMPUTER 


1 Blackburn Center, Gloucester, MA 01930 617-283-7719 
CIRCLE NO. 104 ON FREE INFORMATION CAF 


IT’S HERE!! 


Aalto. ¢a"deley-1 com cele marsha 
been waiting for! 


' A LARGE 60 KEY TACTILE FEEL KEYBOARD 


(MEASURES 10” x 4") THAT PLUGS INTO THE SAME 
CONNECTORS AS EXISTING KEYBOARD ON YOUR 
2X81. OR TIMEX SINCLAIR 1000. IT HAS ALL 
SILKSCREENED LEGENDS IN 3 COLORS ON THE 
BASE; MOLDED LEGENDS & GRAPHICS ON KEY TOPS; 
8 AUTOMATIC SHIFT KEYS (NO SHIFTING REQUIRED) 
FOR EDIT, DELETE, SINGLE & DOUBLE QUOTES, 
COLON, SEMI-COLON, FUNCTION & STOP; 5" SPACE 
BAR; 2 SHIFT KEYS; NUMERIC KEY PAD. 


ONLY $84.95 


MASS. RESIDENTS ADD 5% SALES TAX 
SHIPPING & HANDLING $4.00/UNIT 


DELIVERY 4 - 6 WEEKS. QUANTITY DISCOUNTS. WE 
WILL ACCEPT MC/VISA. PLEASE INCLUDE #'S, EXP. 
DATE AND. SIGNATURE. FOR MORE INFORMATION 
SEND SASE. SEND INQUIRIES, CHECK OR MONEY 


ae oe gos 


SUITE 75 E,711 SOUTHERN ARTERY 
QUINCY, MASSACHUSETTS 02169 
(617) 773-1187 


e 12 Unbuffered TTL Digital |/O Lines 
°8 ic Analog Inputs 


SB Bit pees To Digital Converter 

e LED Status Indicators 

e Clock/Calendar 

e Buffered Digital Outputs 

500 m.a.) 

e TRIAC Outputs - 400 V. 2 Amp 
Zero-Crossing Optically lsolated 
(IOC 24-4 has 4 TRIAC Outputs, 
IOC 24-12 has 12 TRIAC Outputs) 

e Regulated 5V. Power Source Using 
The Power Supply Of The 
Computer 

e Programmable Peripheral Interface 

e Sample Program Included 

Description Price 

GCM IOC 24-4 189.95 

Electronics, Inc. | |OC 24-12 249.95 

P.O. Box 6152 CABLE 12.95 

Ft. Smith, AR 72906 «Checks, VISA, 

Phone: 501-646-2100 * MasterCard 

Sorry-no C.O.D:s 


VIC 20 S2¥F = $100.00 
VIC 64 $598 $397.00 


DATASETTE S69 
VIC PRINTER $380 


GORF 936 

SNAK MAN $18 

SERPENTINE S36 
AND MUCH MORE! 

®@ Discounts on Large Orders 


@ MasterCharge and VISA _1-a 
Accepted 
FREE CATALOG 


Name 


Address 

icicle aati a es oe 

Cougar Computer Systems 
1319 Bailey Ave. Add 3% 


Buffalo, NY 14206 fORee 
1A seks a Shipping 





| WILL BEAT ANY COMPETITOR'S PRICE | 
PROVIDED IT IS NOT BELOW MY COST. 
TRY TO BEAT THESE IC PRICES: 


DYNAMIC RAM 
64K 200 ns 
64K 150 ns 
64K 120 ns 
16K 200 ns 

EPROM 

2764 300 ns 
2732 450 ns 
2716 450 ns 
2532 450 ns 

STATIC RAM 
6264LP-15 150 ns 
6116P-3 150 ns 
2114 200 ns 

Z80A FAMILY 
CPU, CTC, or PIO 
DART 
DMA or SIO/0 


MasterCard/VISA or UPS CASH COD 
Factory New, Prime Parts 


MICROPROCESSORS UNLIMITED 
24,000 South Peoria Ave. 
BEGGS, OK. 74421 
(918) 267-4961 


Prices subject to change. Call for volume prices. Subiect to available quantities. 
Shipping & Insurance extra. Cash discount pricés-shown. 


Prices 6/1/83 


CIRCLE NO. 106 ON FREE INFO 


MICROSETTE 


514-inch DISKETTES 
e Single or double sided, all double 
density (SSDD, DSDD). 
e Soft sector, reinforced hub. 


CASSETTES 
e Error-free computer grade. 


ITEM 10 PACK 50 PACK 


UPS SHIPPING INCLUDED 
in Continental USA 
CA Customers add taxes 


0 (@) (Oh) oe Woe OL OF 
475 Ellis St., Mtn. View, 
CA pats (415) 968-1604 


KCS 
BN 

-ELECTRONICS 
fete] siselsy wale), | 


SEMICONDUCTOR PARTS & PRODU 
FACTORY PRIME 
DEVICES INCLUDE: 
Capacitors — all types 
& styles ¢ Chokes & 

Oo) | - Ofelalal-rei lela 

Digital & Linear !C’s : 
Hardware & Accessories = 
IC Sockets ¢ Memory 
Resistors — fixed & 
variable ¢ Transformers 
Transistors & More 


MANUFACTURERS SUCH AS: Motorola, Netionad, 
NEC, J.W. Miller, Texas Instruments and more! 


WE STOCK & SUPPLY DEVICES FOR: OEM's. 
Distributors, Hobbiests, Magazine Projects, Engineers. 
Schools, Technicians & You! 


NY -1pTe Mi (0) al af af <f <i OF-) (:) (0)? me) a OF-11h 


(602) 274-2885 brvenn az 2s067 


COMPUTERS 
Buy By Direct 
— Mail 
1-800-841-0860 
~~ Call For Your 
Discount Prices 
Write For Free Price List 
Cz commodore e EPSON 


s/c /nal SMITH-CORONA 


FRANKLIN e OKIDATA 
EaGle e TRS-80 


MICRO MANAGEMENT SYSTEMS 
TELEMARKET DEPT.] D 
2803 Thomasville Rd. E. © Cairo, Ga. 


VIC-20 INTERFACING BLUE BOOK 

Did you know that your VIC can be used to 
control a 99¢ toy motor so effectively that it 
runs like a precision machine? Or that you can 
build an accurate digital thermometer using 
the VIC and four parts.costing less than $5? 

These and cthod 2a) interfacing projects 
selected for usefulneSS, ease of construction 
and low cost are detailed in the VIC-20 Inter- 
facing Blue Book, a veritable gold mine of prac- 
tical information on how to build a variety of in- 
terfaces for your computer. 

Projects include: Connecting VIC to your 
stereo; Pickproof digital lock; Capacitance 
meter; Liquid level sensor; Telephone dialer; 
Voice output; 8K/16K RAM/ROM expansion; 
128K RAM expansion; 8-bit precision D/A; 8-bit 
AID converter; MX-80 interface and more. 

Written by a college professor in a friendly 
and informative style, the Blue Book gives you 
theory of operation, schematics, program 
listings, parts list, construction hints and 
sources of materials for each one of the 30 pro- 
jects. 

lf you want to get the most out of your VIC 
this book is a must. Cost is $14.95 (less than == 
50¢ per project!). Price includes postage. 


Microsignal vept 9 


P.O. BOX 22 
MILLWOOD NY 10546 
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8 1016 BIT UPGRADE %, 


TRUE 16 BIT PROCESSING 


¢ 28001 Microprocessor (upgradable to Z8003) 


© 2 Kx16 Eprom with Monitor Program 
(E?Rom optional) 
* 16 Vectored Interrupts 


e Full IEEE- 696 (S100) Compliance 

e All Z8001 Features available 

© Battery backup time of day clock 

e Requires ram capable of word transfers 


*Model M8000 CPU Board $425 
“Model M8000 EE optional E2Rom = 75" 


“6 month limited warranty (Memory Management Companion Card available 3rd 
Quarter 1983) 


To order 
Call 1-800-821-8858, in New Mexico 1-505-523-0975 

___ or write Include check or.money order 
eels Solutions Inc. New Mexico residents aaa 
Suite 191 A 4.5% sales tax 
1608 El Paseo Rd. : 
Las Cruces, NM 88001 ‘Visa and Master Card weicome 


DIA OZ-DIA OZ-DIA OZ-DIA OZ-JIA OZ-DIA 02 


Get more out of your 
Apple with the MICRO 


on the Apple Series 
Vols. 1,2, &3 $24.95 
+ $2.00 shipping each volume 
Each book includes more 
than 30 Programs - _ 


1 -800- 345- 81 12 
In PA_ 1-800-662-2444 
MICRO INK, Dept. CE 
P.O. Box 6502 
Amherst, NH 03301 
603-889-4330 


Siegel ZxsI 


3-Color Keyboard 
Symbols with 
Conversion 
Instructions 


@ Plastic TS1000-ZxX81 keyboard symbols in 
Black, Red and Blue. Opaque background. 
Will fit all standard-size keys. Adhesive 
backing for easy application. 


e Simple illustrated instructions will show you 
how to convert a cheap (about $20) surplus 
keyboard to a full-size TS1000/ZxX81 console. 
",..as easy as stringing wire on a fence." 


® Do's and Don'ts for selecting a surplus key- 
board. 


e Bonus for the "pro" - Schematic Diagram of 
Computer. 


MULE Electronics * 
Dept. 310 $995 


444 Lincoln Bivd. 
Venice, California 90291 


*Add$1.50P&H. Californiaresidents add 6.5% 
tax. Money-back guarantee, of course. 


"4 [ omy 7 eo) 
— SOFTWARE — 


Did you know that you can transfer just 
about any software on expansion ROM 
cartridges for the VIC-20 onto cassette 
tape or disc for your own use? 

Well, with our board, which plugs into 
the VIC-20 expansion port and 8k or 16k 
of expansion RAM, you can copy games 
(Sargon Chess™) programming aids 
(VICMON™), music, word processors, and 
just about anything else on expansion 
Cartridges, for about the price of one 
cartridge! 

only $34.95 (postage paid in cont. us) 
Calif. Res. add sales tax. 


KX nimrod computer 


3823 OCEAN VIEW BLVD. 
MONTROSE, CA 91020, SUITE 433 





OBnMANE ON = 


Patent Pending 


Reduce errors, fatigue, 
eye strain, and 
debugging time 


NEW! This Universal Pin Identifier (Patent 
Pending) identifies the pins of 40-pin, 28-pin, 
24-pin integrated circuits on the front side. 
The back side identifies the pins of 22-pin, 20- 
pin, 18-pin, 16-pin and 14-pin integrated cir- 
cuits. Just press the side notches against the 
.C. pins to locate the pin numbers. Use it for 

| wire-wrapping and debugging. Every hard- 
ware designer should have one. Only $3.50 
plus 45¢ for shipping and hancling. Texas res- 
idents add 5% sales tax. 


CREATIVE DEVICES 
PO. Box 49184 Austin, TX 78765 


r-nomwwnonroge 


OWNERS! 


New Releases From 
Home Software Co. 
Nutridata - food value program 
The Wizard - 5 level math tutor 
Mediguide - home health aid 
The Black Book - phone list 
Compucise - exercise guide 
13.95-Tape 17.50-Disk 
FREE BROCHURES 
Home Software Co. 
P.O. Box 206 


Bridgewater, VA 
(703) 434-8418 


_.for useful home software 
RD 


LEO ELECTRONICS, INC. 
8921 S. Sepulveda # 208 
Los Angeles, CA. 90045 
y (213) 641-3101 (800) 421-2418 
abomvam> sd TLX: 664-688 Interline LSA 


RAMS EPROMS 


4116 (200ns) 2708 
2716 


4116 (150ns) 

4164 (200ns) 2716-1 

4164 (150ns) TMS 2716 

2114 (200ns) 2732 
2532 
2764 


ooo 
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6116P-3 
MICROPROCESSORS 


REGULATORS 


ALL . .75 
TO-—220 


I TERMS: Check, Visa, Mastercard. Call for C.O.D. 


U.S. Funds only. California residents add 6% sales tax 
SHIPPING: Add $2.00 for Ground and $5.00 for Air. 


ALL MAJOR MANUFACTURERS 
ALL PARTS 100% GUARANTEED 


GOT A TS-1000 ? 
GET STARTED WITH 
BOSS SOFTWARE 


& um 34 


CASSETTE PROGRAMS FOR THE 


TIMEX 1000/1500 COMPUTERS 
GAMES, BUSINESS, EDUCATION, TUTORIAL 


START YOUR OWN SOFTWARE COMPANY ON A SHOESTRING 
DUPLICATE 1 TO 50 CASSETTES WITH THE DIGITALIZER 
AMPUFIED CLEAN COPY OUTPUT, INEXPENSIVE, PROFESSIONAL 
CASSETTE DUPLICATING EQUIPMENT 
AND WE SHOW YOU HOW! 


WRITE FOR FREE CATALOG 
EULYN ENTERPRISES 


— 4N 650 RIDGEWOOD rd 


BENSENVILLE, IL., 60106 
(312) 832-1599 


116 ON FREE INFORMATIO: 


Texas Instruments 
Atari 400, 800, and the new 1200XL 


Commodore 64, Vic 20, 
Eagle, ACE 1000, Hewlett 
Packard, Kaypro Il Osborne, 
Sanyo, Otrona, NEC, Columbia, 
Data, Altos, Amdek, Okidata 


* Call us toll-free for low prices and 
friendly service. 

* Full line of hardware and software. 

* Fast service — most orders shipped 
within 24 hours. 


Toll-free 800-327-8133 
In FL 305-266-5981 9AM-6PM EST 


InterContinental Computer 
5724 SW 20 Street, Miami, FL, 33155 


All our products are new warranted 
equipment. Please call for handling 
charges or C.O.D. Non certified checks 
allow 1 to 2 weeks to clear. 


. 119 ON FREE INFORMATIO 


Il. = 
Our plug-in Shuffle- ii Boe 


board Ill comes with 16K Fig 
and gives you the full is 
power of 64K CP/M 2.2, %% 
the industry standard 7 
operating system. 
Tap into over 2,000 off-the-shelf business programs 
such as dBASE Il, SuperCalc, WordStar, etc. 

READ/WRITE and RUN software from Osborne, 
Xerox, Superbrain, Kaypro Il, HP 125 and TeleVideo. 
You can even READ/WRITE IBM PC software for 
CP/M 86. 

Simple to install. Shuffleboard Ill plugs into two 
existing sockets inside your Model Ill. No permanent 
modifications, no cut traces, no soldering. You'llbe_ . 
up and running in minutes. For only $299. Includes 
MBASIC Interpreter, a software manual and a first 
class user's manual. Coming soon: an 80 x 24 
Video Board and a Floppy Disk Controller. 

See the Shuffleboard at your local computer 
store or order directly from us. Credit card orders 
shipped directly from stock. Sorry, no COD's. Free 12 


page brochure. Call (415) 483-1008 S200. 
Memory ~ 


THVCCHGME —_sases oouittie Drive | San Leandro, CA 94577 


NO. 120 ON FREE INFORMA: 


TAIWAN 


e Manufacturing is both cheaper 


and quality controlled. 


e Are manufacturing cost cutting 


deeply into your srofits? 


e We can save you from 25 to 35% 


Mfg part or whole. All orders 
accepted after exchange of 
samples. 


e We Mfg., Computer parts, Plastic, 


Steel, Cast Iron, & Others. 


e If you have a sample or a blue 


print, write for a quotation to: 


e G.S.C IMPORT & EXPORT 


Products Research & Mfg. 
P.O. Box 901 

So. Pasadena, CA 91030 
Telex: 295385 GSCC UR 


POWER LINE PROBLEMS? 


SPIKE-SPIKERS...The Solution! 


Minimize equipment damaging spikes and conducted RF noise 
to or from sensitive equipment. Transient surge protection 
plus low pass RFI hash filtering. All units 120V 1 5A. 


MINIT $44.95 
Wall Mount 
3-stage filter 
2 sockets 


QUADII $59.95 
Wall mount. Dual 3-stage filter 


DELUXE $79.95 4 sockets & light 


Dual 5-stage filtered 
ests 
ais SD) 


ckts. 8 switch sockets 
main switch, fuse, light 


Kalglo Electronics Co., Inc. Order Factory Direct _ 
65 84 Ruch Rd., Dept.C E 
Bethlehem, PA 18017 


215-837-0700 


Out of State 
DEALERS INVITED «800-523-9685 
PA Res. Add 6% ® COD add $3.00 + Shipping 


FREE 
CATALOG! 


Just let us know and we'll mail 
you a FREE Creative Comput- 
ing Catalog—16 pages filled 
with books, buyer's guides, 
magazines, and more! 


To get your FREE catalog, 
write to: Creative Computing 
Catalog, Dept NA1X 39 East 
Hanover Ave., Morris Plains, 
NJ 07950. 





CATALOGUE 


DEALER INQUIRIES WELCOME 


Fillout reader service cardor write. 


ORY | =n 


SOFTWARE 


The Creative Force '™ 


P.O. Box 948, Waterbury, CT 06720 
203-753-8308 


CIRCLE NO. 121 ON FREE INFORMATI 


ARBITRARY WAVEFORM 
GENERATOR ONLY $345! 


Generate any custom waveform 
with the Apple Computer. 


@ analog and digital outputs 
@ up to 20 volts p-p output 
e 125 ns/pt— 1 sec/pt 

@ up to 2048 points 

® 8 bit resolution — 
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y-7 Micro Systems 


160IGATE 5 ROAD © SAUSALITO, CA. 94965 ¢ (415) 331-2525 


CIRCLE NO. 124 ON FREE INFORMATION CARD” 


RADIO SHACK 
TRS-80’s™ 


We offer Special Discounts, Free Shipping 
and a Toll Free Order Number 


| 1-800-531-7466 to. Free 


Pan American 
Electronics 


Dept. P.E. - 1117 Conway Avenue 
Mission, Texas 78572 
(512) 581-2766 Telex 767339 


_ ‘NC A RNNOONGEE 


FREE Ses 


Purchase A Parrot Speech Synthesizer; receive: 


SPEECH SYNTHESIZER 


A Subscription to SQ ‘$15. VALUE FREE” 
Phrase Finder Program ‘$5. VALUE FREE” 
Speech Synthesis Manual ‘$10. VALUE FREE” 
*ACT NOW: Receive Poker Game Cartridge 

“$15. VALUE FREE" 

TIMEX/SINCLAIR - Speech Synthesizer 

plug-in module. FREE subscription 

to SQ, TALKING Poker Game Cartridge 

Phrase Finder Cart., Speech Manual 

T/S Speech Synthesizer Kit compl 

with PC Board & all components. 

APPLE Il, ll+; TRS80 |, Ill, Color; 

ViC-20 Speech Synthesis Starter . 

Kits. ALL KITS include Free: 

Subscription to Computer Shopper, 

Speech Manual, Phrase Finder List. 

9v, 2amp POWER SUPPLY for the T/S. 

SURGE FREE transient absorber, 

eliminates destructive surges. 2 

socket - 69.95, 6 socket - 89.95, 10 

socket - 99.95. Add $3.00 S/H. 

Inquire about our complete line 

of TALKING Software Programs. 

** 10 Day Money-Back Guarantee * ~*~ 


F Sendcheck or M.O., COD add $1.50to: R.IS.T.Inc., 


Dept. CE883, P.O. Box 499 Ft. Hamilton Station 
Brooklyn, NY 11209 212-259-4934 


COMPUTER 
DISCOUNTS 


@ Factory Direct 

@ Best Prices Anywhere 

@® No Out-of-State Taxes 

@ 100% Radio Shack Warranty 
@ Free Price List 


SCOTT TASSO 
ASSOCIATES 


175 North Delsea Drive 
Vineland, N.J. 08360 


800-257-0426 
NJ 609-691-7100 


THE PEOPLE'S 
COMPUTER 
SUPPLY 


YOUR TIMEX SINCLAIR ZX80/81 IS A FOOLER. IT LOOKS LIKE A TOY, BUT 
DON’T LET LOOKS FOOL YOU! TRY SOME OF OUR AD ONS & SEE WHAT 
YOU CAN REALLY DO WITH THE FOOLER 


- 


HERE ARE JUST A FEW OF OUR HARDWARE ITEMS 
MEMOTECH PRODUCTS 
1 64K MEMOPAK 
2.32K MEMOPAK... 
3. 16K MEMOPAK. 
4. HIGH RESOLUTION GRAPHICS. 
5. FULL SIZE DIRECT CONNECT KEYBOARD. 
No soldering plugs into edge connector 
6. MAKE IT TALK TO YOU. WILLIAM STUART SYSTEMS SPEECH 
SYNTHESIS ana: 99" 


WE ALSO SELL MONITORS & PRINTERS FOR THE TIMEX SINCLAIR ZX80/81 
VISA, MASTER CARD & AMEX 
& MONEY ORDERS 
PERSONAL CHECK 
ALLOW 2 WEEKS 


Foreign Orders Please Add $5.50 
U.S. Orders Please Add $3.00 
Printer & Monitor Orders add $7.50 


THE PEOPLE'S COMPUTER SUPPLY 
P.O. Box 664, Sidney, Nebraska 69162 
Order Phone: Tel. 308-254-3208 


TIMEX /SINCLAIR 2/81 


raeme x P.O. Box 50 
Utica, MI 


Full Size 

43 Key 

Keyboard 

with 

Single Key Selection of FUNC- 
TION, SHIFT LOCK and GRAPHIC 
MODES. 2 LED Mode Indicators 
e Simple Plug In_ Installation 
e Fully Enclosed. . Only °59.95 0 
64 K RAM PACK .... °99.95 0 
16 K RAM PACK..... °39.95 0 


Keyboard 

(case & numeric pad) .... *89.95 0 
Seikosha GP 100 printer and interface 
for Sinclair *369.00 


Hi Res Graphics Board .. *49.95 (1) 
16 K SOFTWARE ....... *9.95 


Horse Master | () Panzer SS 
Bill Master (1) Budget Master 
Appointment Planner 


Check or Money Order. Add $5.00 s/h 
Michigan Residents Add 4% Tax 

















$1,295.00 


Z-80-6502 
COMPUTER SYSTEM 


DISK DRIVE, DRIVE CARD, MONITOR 


SYSCOM* 
ORANGE* 
FRANKLIN 
GEMINI 10 


Hayes Micromodern $275. incredible Jack $100. 
Slimline Drive $255.Regular Drive $245. 
80 Col. Card $110Z-80 Card $100 
Cooling Fan $55.Syscom* Bare Board $55. 
Disk Drive Card $6516K Card $65 
Parallel Printer Card $65. 


!! WE WILL BEAT ANY PRICE!! 
Softsell Systems 
9600 Roosevelt Bivd., Suite 100, LL 
Philadelphia, Pa. 19115 
(215) 665-5639 





Full Size Keyboard 
Conversion 


1094 x 714 x 218 


SUN KD-81 : 
$69" Easy To Install 


No Soldering — No Modifications 


41 Keys with Full Size Space Bar - Allows Touch Typing 
Same Key Layouts as Sinclair » Two Color Keytops 
Keyboard Case Holds Both Keyboard and Computer 

Commands and Graphics Spelied Out on Keytops 
Rear Cutout for Any RAM or Expansion Modules 


16K Piggyback RAM Module |... pv mx-16 $49.95 


— SUNTRONICS CO., w 


In Calif Call 213-644-1 149 
Outside Calif Cal 1-800-421-5775 
Or send Check or M.0. to: 


= P.O. Box 1957 Hawthorne CA 90250 
Califomia residents add 612% sales tax. 
Add $4.00 ship/handling. VISA/Mastercard include expiration date. 


J 


XE 


2-BIT@ SOFTWARE, P.O. Box 2036 
Dept. CED3, Del Mar, CA 92014 
(619) 481-3629 . 


DEALER INQUIRIES INVITED 


COMPUTER 
CASSETTES 


THE WORLD’S FINEST 

Data media for all microcomputers. 
Used nationwide by software manufac- 
turers, hobbyists, schools and busi- 
nesses. Premium 5-screw shell with 

leader fits all standard recorders. 
‘SATISFACTION GUARANTEED OR MONEY BACK. 

Send for free brochure. Ask for 

firem =| 1002. | 2007. | quantity discounts. Calif. a 
C-05 7.50 13.50 | dents add sales tax. SHIPPING/ 
pes [780 | 1850 | eMDLING (UPS) 1 doz. $2: 
2 doz. $3.50; 3 doz. $4.50; ea. 
additional doz. $.50. For parcel 
post instead of UPS add $1. 
Hard Box Outside ContinentalUSA. add $2. 


FOR WMEDATE SHIPMENT caLt 213/710-1430 


YORK 10 "Computerware 


24573 Kittridge St., P1 Canoga Park. C 


COMPUSETTE 


Precision 5 Screw Cassette 

Premium Quality Tape 

Labeled Both Sides 

Individually Boxed 

Freight Paid On All Orders 
Guaranteed Against Defects 


COMPUSETTE COMPUSETTE + 
(5 MIN. PER SIDE) (10 MIN. PER SIDE) 


25 $20.00 (80°) $22.50 (90°) 
100 $70.00 (70°) ) 
500 $330.00 (66°) $365.00 (73°) 
OUT OF STATE (800)527-1227 


TEXAS (214)349-0081 C.O.D. 


ox 


| 


EACH 
CASSETTE TEXAS 
ENS Soe INCLUDES RESIDENTS 
« A NORELCO ADD 5° 
CONTAINER SALES TAX 


BUY NOW SAVE 10% 


IF CHECK OR MONEY ORDER ACCOMPANIES ORDER 
(GOOD ONLY IN THE CONTINENTAL UNITED STATES) 


P.O.BOX 38651 DALLAS, TX 75238 


431 ON FREE INFORMATIO 


*MICROCOMPUTER* 


BUSINESS 
SOFTWARE 


MEDICAL MGMT... 
DENTAL MGMT... 
INSURANCE AGENT 
LEGAL BILLING..... 
PROPERTY MGMT.. 
AND MUCH MORE! 


UNIVAIR INTERNATIONAL 


9024 St. Charlies Rock Road 
ST. LOUIS, MISSOURI U.S.A. 63114 


(314) 426-1099 


134 ON FREE INFORMATION Ci 


COMPUTER MART 
FORMAT 
2" xX 3” 


PICTURE YOUR AD HERE! 


NEXT CLOSING DATE: 
AUG 3 


TOROIDAL POWER TRANSFORMERS 


Small size « Low noise ¢ Easy mounting 


Ideal for audio amps, CRT 
monitors and computers 
where low hum is _ re- 
quired. 


Includes mounting wash- 
er with center hole for 
screw. 


xamples of 117V-60Hz transformers in stock: 
’ Size-Weight Secondaries* Unit price in qty 
ODxH Volts/Current 1 2-4 
2x8.5V/2.3A 
40VA-1.1 Ibs 2x12V/1.67A 
2.8"'x1.3” 2x15V/1.33A{ %29:00 ~ $24.40 
2x24V/.83A 
2x8.5V/5.8A 
100VA-2.2 Ibs 2x12V/4.1A 
3.7"'x1.4" 2x15V/3.3A { 993-00 $28.60 
2x18V/2.7A 


220V/1.55A $53.60 $46.50 


4 6°x2* 35, 2x30V/5.7A $56.50 $46.50 
*May be used separately, in parallel, or in series. 


Call to order or write for listing of off-the-shelf toroidal trans- 
formers 20VA-600VA 

Terms: C.0.D., VISA, MASTERCARD or Money Order 
Shipping: Add $1.00/Ibs for UPS (+$1.50 for C.O.D.). 


5 pce) fellomere) ite) -7-Ualel, me) au Va ae-\ 18) 
(301) 459-8898 4720-Q Boston Wa nham, MD. 20706 


CONVERT ANY TV 
TO A HIGH QUALITY MONITOR 


Kit permits Dual Mode oper- 

ation on B&W or Color sets 95 
e Hi-resolution © Up to 80 ACVM 
characters per line © Wide bandwidth ©® Direct 


Video ® Safe-Easy installation 

A full line of low cost Monitors and Receiver/Moni- 

tors available. 

Send for complete Audio/Video equipment catalog. 
V.A.M.P. Ine. 


Box 411, Los Angeles, CA 90028 
(213) 466-5533 


64K INSIDE!! 


No wobbles! 
No bulky add-ons! | 
No fear of crashing if bumped! 


The 64KT and 64KZ are 64k of user transparent 
memory which mount INSIDE the TS1000 or ZX81 


(respectfully). 
In installs in aminute with NO soldering, and easy to — 
follow instructions. Of, if you prefer get the memory 


you want in a kit that you can put together, all the 
parts needed are included. 


The 64KT = TS1000 witrh ser. no. prefix F or P 
The 64KZ = TS1000 with ser. no. T or D or ZX81 


64KT or 64KZ 
64KTK or 64KZK (kit) 


To order, send the part number you need, and 
check or money order (add 4.00 for shipping and 
handling) to: 


INDEPENDENCE RESEARCH 


P.O. BOX 1497 
OREM, UTAH 84057 





EPROM Programmer 
Only $146 


PROGRAMS a 


& COPIES: 


@ 2516 
@ 2532 
@ 2716 
@ 2732 
@ 2732A 


* 4K INTERNAL RAM BUFFER STORAGE CAPACITY. 
* NO PERSONALITY MODULE REQUIRED. 


POWER CAN BE REMOVED FROM ZIF SOCKET WHEN 
LOADING EPROMs. 


BINARY ADDRESS AND DATA DISPLAY. 


* INDEPENDENT UNIT — VERIFIES, PROGRAMS, INPUTS 
DATA FROM BINARY KEYBOARD, LOADS DATA FROM 
EPROM TO RAM, AND CHANGES ANY BEAT OF DATA. 


ANGO ELEcTRONICS corP. 
P.O. BOX 112 212-685-6336 
HARRISON, NJ 07029 TLX.: 421531 ARTISTI 


AIL ORDERS: PLEASE ADD $3.00 FOR HANDLING CHARGES 
EW JERSEY RESIDENTS: PLEASE ADD 6% SALES TAX 


Now we can make any computer 
Sing as well as talk, for only $219. 


As featured in Ciarcia's 
Circuit Cellar, 
BYTE” Magazine. 
| September. 

October 1982. 


— Microvox. 
MICROVOX Is a completely self contained professional 
voice quality text-to-speech synthesizer MICROVOX 
may be easily interfaced to any computer. modem. 
RS-232C seria! or paralie! output device 
* £502 Microprocessor based text-to-speech algorithm. 
* SC-01A phoneme based speech synthesizer 
¢ 64 crystal controlled inflection levels 
« 3000 character buffer 
* RS-232C and parallel! port interfaces 
¢ On board power supply 
¢ Music and sound effects capability 


MV01 Microvox Assembled & Tested $299.00 
MV02 Microvox. complete kit $219.00 


To Order: Cal! Toll Free 
1-800-645-3479 
RX 
wy 


In N.Y. 1-516-374-6793 
MICROMINT, INC. 

561 Willow Avenue 
Cedarhurst. NY 11516 


TRS-80+ MOD |, Ill, COCO, TI99/4a 
TIMEX 1000, OSBORNE, others 


GOLD PLUG - 80 


Eliminate disk reboots and data loss due to oxi- 
dized contacts at the card edge connectors. 
GOLD PLUG 80 soiders to the board edge con- 
nector. Use your existing cables. (if gold plated) 


GOLD PLUG 80 Mod | (6) 
Keyboard/E! (mod |) 
Individual connectors 
COCO Disk Module (2) 
Ground tab extensions 
Disk Drives (all R.S.) 
Gold Disk Cabie 2 Drive 
Four Drive Cable 

GOLD PLUG 80 Mod III (6) 
internal 2 Drive Cable 
Mod Ill Expansion port 
USA shipping $1.45 


Foreign $7. 
P.O. BOX 14 


KELLER, TEXAS 76248 


(817) 498-4242 
+ trademark Tandy Corp 


Can/Mex $4. 
TEXAS 5% TAX 


MC/VISA 


E.A.P. CO. 





Now you can organize 
your copies of 


Computersé Electronics 


Now your magazines can be a 
handsome addition to your decor, 
well organized, and easy to find, 
thanks to these durable library- 
quality cases or binders. They're 
made of luxury-look leatherette 
over high-quality binders board. 
And both styles are custom- 
designed for this or any magazine 
you save, with size, color, and 
imprint selected by the publisher. 
FREE transfer foil included for 
marking dates and volumes. 













Magazine binders 
hold your issues on 
individual snap-in rods, 
combining them 

into one volume. 

$7.95 each; 3 for 
$22.50; 6 for $42.95. 
Mixed titles OK for 
quantity prices. 


Open-back cases 
store your issues for individual 
reference. $6.95 each; 3 for $19.75: 
6 for $37.50. Mixed titles OK for 
quantity prices. 








BB nance ORDERS ONLY— 
for your convenience PHONE 24 HRS. 

TOLL-FREE 800-526-0790. 

In NJ only 201-540-0445. 


Gl te ee USE THIS COUPON a cet oie 


- 


Computers & Electronics 
P.O. Box 5120, Philadelphia, PA 19141 


Please send: (_] Cases __] Binders 

TITLE QUANT. 
Computers & Electronics: 

(Other): ORS pe te 
J ENCLOSED IS $ * Add $1.00 


per order for post. & handling. Outside USA 
add $2.50 per unit ordered. Send U.S. 
funds only. 


LJ) CHARGE (Min. $10): CL] VISA 
_] American Express [_] Master Charge 
Card # 

Exp. Date 

Signature 

Print Name 

Address 


City/State/Zip 
*PA residents add 6% sales tax. 
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Computers & Electronics 


‘REE 
NFORMATION: 


2arning more about a prod- 
t that's advertised or men- 
oned in an article in this 
\onth's issue is as simple 
S one, two, three. And ab- 
olutely free. 





Print or type your 
- name and address on 
the attached card. 
Use only one card 
er person. 


Circle the numbers) 

ed on the card that cor- 
responds to the num- 
ber(s) at the bottom 

yf the advertisement or arti- 
le for which you want more 

formation. 

Key numbers for advertised 

roducts also appear in the 

Advertisers’ Index.) 










Simply mail the card, 
and the literature 
will be mailed to you 
; free of charge from 
the manufacturer. 


INFORMATION: 
a 
This address is for our product Free 
Wakdelanat:haielsmei ia alee aia ae Editorial in- 
quiries should pe directed to COM- 


PUTERS & ELECTRONICS. One Park 
Avenue, New York, N.Y. 10016. 
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CE 8836 


NAME. i 


COMPANY NAME (If applicable) —— 


USE ONLY ONE CARD PER PERSON 


ADDRESS 


CITY STATE ziP 
(Zip Code must be included to insure delivery.) (Void after October 31, 1983) 








1. Are you planning to purchase any of the following products in the next twelve months? 
A. [_] Microcomputer B. [_] Software C. [_] Video Cassette Recorder 
D. [_] Video Game E. [_] Projection TV F.[_] Earth Satellite Receiver 
2 G. [_] Audio Equipment H.[_]Ham Equipment |. [_] Test Instruments 


ELECTRONICS 


4 L] Please send me one year of Computers & Electronics for $12.97 and bill me. 
(Full Subscription Price $15.97) 
1 2 3 4 5 6 7 8 9 10 11 #12 #13 #14 #«+15 16 17 18 19 20 


0122 :23:«24 «25 «26 «27:«28 «29 «30 «31 :«- 32 «33: 34 35 36 387 38 39 AO 
41 42 43 44 «45 «+446 «447: «48 «49 «50 51 52 53 54 55 56 57 58 59 60 


PUTTERS 


> 61 62 63 64 65 66 67 68 69 70 71 72 73 74 #75 7 77 #78 79 80 
0 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 
O 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 


CE 8835 

NAME ee ee 
COMPANY NAME Uf applicable) —__________———— 
ADDRESS 


CITY STATE______— CC ZIP 
(Zip Code must be included to insure delivery.) (Void after October 31, 1983) 


USE ONLY ONE CARD PER PERSON 











1. Are you planning to purchase any of the following products in the next twelve months? 
A. [_] Microcomputer B. [_] Software C. [_] Video Cassette Recorder 
D. [_] Video Game E. [_] Projection TV F. [_] Earth Satellite Receiver 
G. [_] Audio Equipment H.[]Ham Equipment |. [_] Test instruments 


4 L] Please send me one year of Computers & Electronics for $12.97 and bill me. 
(Full Subscription Price $15.97) 
1 2 3 4 5 6 7 8 9 10 11 12 #13 #14 #15 16 #17 #18 #+%19 = 20 


COMPUTERS & ELECTRONICS 


21 22 23 24 #25 26 27 #28 #29 30 31 32 33 34 #35 36 37 38 39 40 
41 42 43 44 45 46 47 #48 #49 #50 51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 7 76 77 78 79 80 
81 82 83 84 85 86 87 88 89 90 91 92 93 94 9% 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 


shh thd tes wed nied Wb ed he tes bees tsk bh ids enh ahd en nbd ea te ee ee ee co as) a i es Os 





USE ONLY ONE CARD PER PERSON CE 8834 
Oe, | a ee ene een eS 
COMPANY NAME (if applicable) 

ADDRESS 

CITY STATE ZiP 








(Zip Code must be included to insure delivery.) (Void after October 31, 1983) 


1. Are you planning to purchase any of the following products in the next twelve months? 
A. [_] Microcomputer B. [_] Software C. [_] Video Cassette Recorder 
D. [_] Video Game E. [_] Projection TV F.[_] Earth Satellite Receiver 
G. [_] Audio Equipment H.[_]Ham Equipment _. [_] Test Instruments 


4 CI] Please send me one year of Computers & Electronics for $12.97 and bill me. 
(Full Subscription Price $15.97) 


1 2 3 4 5 6 7 8 9 10 11 12 13 #14 #%15 16 #17 #18 #19 20 
21 22 23 24 #25 26 27 #28 #29 #30 31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 #47 #48 #49 #50 51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 #78 79 80 
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 
105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 
125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 


101 
er 


102 103 104 
122 123 124 


COMPUTERS & ELECTRONICS 
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PHILADELPHIA, PA. 19101 


| BUSINESS REPLY CARD 
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No postage 
necessary 
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in the 
United States 
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Conscious 


Now you can organize 
your copies of 


rdklectron 


Now your magazines can be a 
handsome addition to your deco 
well organized, and easy to find, 
thanks to these durable library- 
quality cases or binders. They're 
made of luxury-look leatherette | 
over high-quality binders board. | 
And both styles are custom- 
designed for this or any magazine 
you save, with size, color, and 
imprint selected by the publisher. | 
FREE transfer foil included for 
marking dates and volumes. 































Magazine binders 
hold your issues on 
individual snap-in rods, 
combining them | 
into one volume. 
$7.95 each; 3 for 
$22.50; 6 for $42.95. 
Mixed titles OK for 

quantity prices. | 
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Open-back cases 
store your issues for individual 
reference. $6.95 each; 3 for $19.75: 
6 for $37.50. Mixed titles OK for 
quantity prices. 

















HOW TO ORDER: 


Send check or money order, incluc 
ing $1.00 per order for postage anc 
handling (outside USA add $2.50 
per unit) to: Computers & Elec- 
tronics, P.O. Box 5120, Philadel- 
phia, PA 19141. Charge orders 
accepted (minimum $10): include 
Visa, MC or AmEx card number, 
exp. date, name and address. 

PA residents add 6% sales tax. 


CREDIT CARD ORDERS 
CALL TOLL FREE 


800-526-0790! 


(In NJ only: 
201-540-0445.) 


Please specify cases or binders as 
well as quantities. 


And of course, staying the best means | 
constant reviewing Elite) fine- -tuning. Keeping 
the Gemini easy to find, easy to afford and so 
reliable | it can be warranted for up to twice 
as long as 1s major competitors. 

- Only the most careful - 
“engineering has built the new 
hard-working Gemini-10X. 


You’ll applaud its performance. 
Mmicronics- ine a 
“THE POWER BEHIND THE PRINTED WORD. 


_ Computer Peripherals Division _ 
2803 N. W. 12th _ palastY Worth Are T™X 75261 


Circle No. 38 on Free Information Card 





BUY A BANANA. SAVE A BUNCH. 


Meet the Banana," the very 
tough, versatile, portable, and 
reliable dot-matrix printer from 
Gorilla’” 

At $249.95 retail it’s an ideal 
and inexpensive companion for 
personal computers like Apple® 
(or Apple“look alikes” such as 
Franklin® or Albert®), TI® 
Commodore’ TRS-80° Kay pro,” 
Timex® Osborne? etc. 

After that, it’s merely com- 
parable to other printers that can 
cost up to three times as much: 
10” carriages (to handle standard 
9'/"” paper), 80 columns, graphics 
capability, 10 characters per inch 
(expandable to 5 cpi) draft-quality 
print (for perfectly acceptable 
form letters, data processing, 





Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Toll-free: 1-800-343-6833; In Massachusetts (617) 828-8150. Telex 951-624. 


business reports, etc.) tractor 
feed (for precise alignment and 
quick loading), parallel or serial 
interface (take your pick), self- 
inking ribbon cassette (for long 
life and easy installation), 10 
portable pounds in weight, and 
compatibility with so many of the 
most popular personal computers 
on the market. 

Plus its printhead features a 
unique single-hammer design that 
eliminates a lot of moving parts, to 
eliminate a lot of annoying repairs. 

That’s the Banana: silly name, 
serious service. It’s everything 
the expensive dot-matrix printers 
are... 

Except expensive. 





Sree Ee NO. 20 GRemec (NF ORMAECARD 








